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Fig. 1—Three-spindle set- 
up on a Heald Bore-Matic. 
Two of these handle cast 
iron compressor heads 
which are bronze bushed. 
The third spindle bores a 
bronze cylinder. All parts 
have been faced in a pre- 
vious operation. Tolerances 


are 0.0002 to 0.0003 in. 


Precision Work on 


FRED H. COLVIN 


Editor, American Machinist 


VERY new mechanical product 

not only depends on the “master 

tools of industry” but imposes 

new requirements as to accuracy and 
production costs. Household mechani- 
cal refrigeration is no exception. Its 
demands for accuracy in units of small 
dimensions have led to the development 
of improved boring and grinding meth- 
ods. New machines, utilizing the best 
of our previous knowledge and adding 
the experience gained in automotive 
work and by careful experiment, now 
turn out refrigeration parts with an 
cccuracy and at a speed that marks 
i. real advance in machine tool practice. 
For the examples that follow we are 
ndebted to the Heald Machine Co., the 
\rter Grinding Machine Co., The 
Barnes Drill Co., Brown & Sharpe Mfg. 
Co., Bryant Chucking Grinder Co., Cin- 


Refrigerator Parts—I 


cinnati Milling Machine Co. and Cin- 
cinnati Grinders, Inc., Hutto Engineer- 
ing Co. Inc., Landis Tool Co., City 
Machine & Tool Works and Ex-Cell-O 
Aircraft & Tool Corp. Each company 
supplied information of value and inter 
est to all who have production prob- 
lems that involve precision boring or 
the finishing of bores by grinding. 

In Fig. 1 is a set-up for a 3-spindle 
single-head Heald Borematic with a 
double fixture for cast iron compressor 
heads with a bronze bushing, and a 
single fixture for bronze cylinders. All 
the fixtures align from a_ previously 
finished face. Both parts must be bored 
square with the face, the tolerance be- 
ing 0.0002 in. in each case. The heads 
must be both bored and faced. The 
tolerance of the bore is 0.0003 in., and 
they must be straight and round within 


0.0002 in. Cylinder bores have a toler- 
ance of 0.0001 in. The other dimensions 
are held to the same tolerance as the 
head. 

Tungsten-carbide tools are used in 
all three spindles. Production is 40 per 
cent for the cylinder and twice that for 
the heads, owing to the two fixtures 
Both the head and cylinder are shown 
in Fig. 2. 

The set-up in Fig. 3 is of special in 
terest because of the different operations 
performed at a single setting. This is 
a double-head machine with two spin 
dles in each head. This layout was de- 
vised to handle a comparatively small 
output by performing five separate jobs 
at a single setting, and with four opera 
tions. These operations are 

Bore large end of connecting rod and 
piston pin hole in piston 












Fig. 2—This shows the parts 
bored in the fixtures in Fig. 1 
more clearly than when in place 
on the machine. Both are bored 
at the same time 





Fig. 3—Another set-up of the 
Heald machine which bores both 
bearings and cylinders at one 
operation, but on different cast- 
ings. This shows single and 
double cylinders in place 
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Piston held in V block, and aligned by 
hand plug connecting roa! located from 
outer cane, Fixture slides from one 
position to the other 





Fig. 4—Details of the tool 
and work layout for the pre- 





vious operations. The tool- 
heads A and B bore the large 
end of the connecting rod 
and the piston at one pass, 
then the fixture moves and B 
bores the small end of the 
rod. At the same time a cyl- 
inder is bored at C and a 
bearing at D. Shifting the 
front fixture and indexing 
the other bores the second Located by arbor through Mele! in ahusttle located! in 
eylinder and the opposite previously bored crankshaft hole and hinged Vblocks, Indexeal by turning 

bearing centering plua, Indexed by siding aiongarbor = shuttieend forend — 
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Fig. 5—Boring and grinding at one setting is done Fig. 6—The same Heald machine bores and face 
in this fixture. After boring the toolhead moves grinds the special cylinder in this operation. Both 
forward to bring the grinding wheel into position show the way in which the work is held 





Fig. 9—Details of the workholder 
that goes in the swinging fixture and 
two of the vanes below 





Fig. 7—This maker follows auto- 

mobile practice and hones the cyl- 

inders and other parts on a Barnes 

machine at the rate of 66 bores 
per hour 


Fig. 8—The vanes of one compres- 

sor unit are ground on the Arter 

machine in the fixture shown. The 

design gives the edge the desired 
radius 
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Fig. 10—Crankshaft bearings for compressors must be accurate. 
This is the way Landis grinds a double-throw shaft 





Fig. 11—This shows the shaft reversed for grinding the other 
Swinging arms locate the shaft in both positions 


crank throw. 


Bore first cylinder and first end of 
crank shaft hole 

Bore small end of connecting rod 

Bore second cylinder and second end 
of crankshaft hole 

The material is all cast 0.01 
in. in stock is removed and all tolerances 
are 0.0002 in. Tungsten-carbide tools 
are used and 21 of each part are pro- 
duced per hour. The layout is shown 
in detail in Fig. 4. 

Combined boring and grinding opera- 
tions are seen in Fig. 5. Here the work 
revolves in a chuck while the boring 
tool is stationary. The end plate is 
bored to a tolerance of 0.0002 in. for 
roundness and 0.0001 in. for straight- 
ness. It is located from the back face 
and held by draw bolts. After boring, 
the work head is indexed laterally to 
bring the work in position for grinding 
with the cup wheel at the back. The 
same machine bores and face grinds the 
cylinder in the same way as in Fig. 6, 
and to the same tolerance. The illus- 
tration also shows how the draw bolts 
hold the cylinder in place. 

Some builders of refrigerating units 


iron, 
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follow the automobile practice of honing 
cylinder bores, such an operation being 
shown in Fig. 7, on a honing machine of 
the Barnes Drill Co. The same machine 
hones the roller base and top plate using 
suitable fixtures. These cylinders are 
114x354 in. and are honed at the rate 


of 66 bores per hour, including loading’ 


and indexing time. Tolerances are 
0.0003 in. for roundness and straightness 
of bore, while the taper, if any, must be 
unmeasurable. 
A Special Radius Fixture 

An unusual and exacting grinding 
operation on an Arter grinder is seen in 
Fig. 8, where the vanes of one type of 
refrigerating compressor unit are being 
finished. The curved surface radius is 
struck from a point outside the piece it- 
self but is located in the work fixture 
so that by properly positioning the work 
and swinging the fixture, the work is 
ground to the proper radius. Not only 
must the radius be correct but this edge 
must be square with the sides of the 


vane. The tolerance on the length of 


the vane is only 0.0005 in. while the two 
flat sides must be parallel within 0.0002 
inch. 

The swinging fixture, Fig. 9, must be 
made to very close tolerances, which in 
cludes parallelism with the centers on 
which it swings, as well as squareness in 
every way. The clamps hold the work 
with a single nut, the work being loaded 
in a bench fixture. Each loaded fixture 
goes into a work positioning slide as it 
reaches the back position. This slide 
has two V-slotted adjustable plates in 
which the work mandrel is positioned. 
As the slide moves forward it carries the 
fixture between the centers which were 
withdrawn automatically after the pre- 
vious piece. The centers again come 
forward, enter the holes in the ends of 
the mandrel and lift it slightly off the 
slide. 

The work is turned 90 deg. by a 
driver on the tailstock center, its mo- 
tion being controlled by a cam, while 
the wheel is fed automatically to the 
work. The wheel spindle oscillates. 
After a predetermined interval of feed 
and dwell the wheel moves back, the 
work centers withdraw, the fixture drops 
on its supporting slide and is carried 
back to be replaced by another loaded 
fixture. Two vanes are ground at each 
operation at the rate of 300 per hr. 
The stock removed is 0.0005 in. The 
vane is 2iex7gxvs in. 


Grinding Crank Shaft Bearings 


Crankshafts for refrigerating com- 
pressors must be very accurate in both 
bearings and crank pins. Figs. 10 and 
11 show how a double-throw shaft is 
ground on a Landis machine. The shaft 
is held by the main bearings in two 
hydraulic clamps, being located by a 
radial arm under the pin not being 
ground. This arm carries different shoes 
for each pin, because when grinding the 
first pin the pin in the shoes is in the 
rough. When the shaft is reversed the 
shoe must fit the finished pin. 

It will be noted that the location of 
the shaft is made from the short end in 
both cases. To do this a swinging arm 
is provided in both the right and left 
hand work heads, as seen in the two il- 
lustrations. 

The material is case hardened steel. 
An aloxite wheel, 30x11sx12 in. is used. 
The tolerances are close, being 0.0003 
in. for plane alignment, 0.001 in. for 
throw, 0.0005 in. for diameter, 0.005 in. 
for width of pin, with no figures set 
for out of round or taper. A high finish 
is demanded and the bearings are fin- 
ished by lapping. Production is 25 
shafts or 50 pins per hour, the wheel 
finishing 80 pins between dressings. 
Alignment of the work heads is very im- 
portant as the tolerance is 0.0002 in. 
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Copper as an Alloy 


in Steel and lron 


EDWIN F. CONE 





Copper, one of the oldest known metals, has not commonly 


been regarded as an alloying element in steel. 


In recent 


years, however, it has been shown to bestow valuable prop- 


erties on steel and iron when alloyed alone or with other 


metals. 


The author tells of tne benefits to be obtained 





EFORE discussing some of the 

different copper steels, two points 

may appropriately be mentioned. 
At one time there was a decided prej- 
udice against the presence of copper in 
steel. It was regarded as an impurity, 
getting in through scrap steel or through 
pig iron containing copper. The writer 
remembers distinctly that some 20 years 
ago low-phosphorus pig iron for steel 
castings was rejected if it contained ap- 
preciable amounts of copper. It was 
claimed to cause red-shortness and de- 
fective castings. This theory has been 
largely exploded for today castings are 
made containing from one to three per 
cent copper and sometimes more. 

Of course, red-shortness is present 
under certain conditions, as when the 
sulphur content is too high. In rolled 
products copper may cause trouble if 
conditions are not favorable. But, in 
general, most of the objections to copper 
in steel or iron have been overcome. 

Is steel containing 0.20 to 0.25 per 
cent copper an alloy steel? There are 
many prominent metallurgists who do 
not so classify it while probably an 
equal number do. Strangely, some of 
those who vote “no” on the low-copper 
put the higher copper steels in the alloy 
classification. 

If an alloy steel is a steel to which a 
metallic element has been deliberately 
added, or caused to be present, so as to 
change the properties—dynamic, chem- 
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ical, magnetic or electric—then the low- 
copper steels are alloy steels in the same 
sense that the low-vanadium or molyb- 
denum steels are alloy steels. Also 
there is hardly any justification, in my 
opinion, in classifying a 0.50 to 1.00 per 
cent copper steel as alloy and not the 
0.20 to 0.25 per cent type. 
The most generally known 
steel is that containing 0.20 to 0.25 per 
cent copper. It is sold mostly as 
“copper-bearing” sheets or plate, the 
carbon being moderately low. Its chief 
property is its resistance to atmospheric 
corrosion, generally recognized as caused 
by the presence of the small amount of 
copper. That this is so has been proved 
by extensive tests, made by committees 
of the American Society for Testing 
Materials. There are many who will re- 
call the verbal battles between Allerton 
Cushman for the pure iron advocates 
and Mr. Buck for the copper-bearing 
steel people at the annual conventions 
of the society some twenty years ago 
when the controversy was at its highest. 
That this steel has steadily gained in 
favor, where an atmospheric corrosion 
resistant metal of moderate 
needed, is demonstrated by the fact that 
an analysis of the production of alloy 
steels for 1928, published in The Iron 
Age, December 26, 1929, revealed that 
over 800,000 tons of this steel was made 
in that year. This total would prob- 
ably now be exceeded in normal times. 


copper 


cost is 


Another low-copper product in sheet 
form but containing about 0.10 to 0.20 
per cent molybdenum should be men- 
tioned in this connection. Made by a 
middle western steel company it is famil- 
iarly known as “Toncan Metal.” This 
also is a steel which has atmospheric 
corrosion resistance and other desirable 
properties. 

Extensive investigations of the one 
per cent copper steels have been con- 
ducted in recent years with evident 
profit. This type of steel has many ad- 
vantageous properties, both as castings 
and as rolled and forged products. 

As the result of an extended investiga- 
tion, H. B. Kinnear has recommended 
for one per cent copper steel castings 
the following composition: 

Per Cent 


Carbon 0.28 to 0.34 


Manganese 0.60 to 0.70 
Silicon 0.35 to 0.45 
Phosphorus under 0.05 
Sulphur under 0.035 
Copper 0.85 to 0.95 


The physical properties of this steel 
are given as 58,000 Ib. per sq.in. mini- 
mum yield point, 90,000 Ib. per sq.in. 
minimum ultimate strength with an 
elongation of 19 per cent and reduction 
of area of 35 per cent after heat-treat- 
ment. This product is recommended for 
heavy-duty steel castings, as in power 
shovel construction, and for similar uses. 


Physical Properties Improved 


From two sources comes some inter- 
esting testimony regarding the heat- 
treatment of the one per cent copper 
alloy steels. Kinnear says that “in the 
early experiments with this alloy a most 
interesting characteristic was discovered, 
one that had not been noted by any 
previous investigators. It was found on 
heat-treating a series of test bars, hav- 
ing an analysis of 0.35 per cent carbon, 
0.68 per cent manganese and 0.90 per 
cent copper, that, if two bars were 
heated to 1550 deg. F., cooled in air to 
room temperature and one of these bars 
was machined and pulled in the normal- 
ized condition and the other normalized 
bar reheated to 1000 deg. F., then cooled 
in air, machined and pulled, there would 
be a marked increase or ‘jump’ in the 
yield point, ultimate strength and Brinell 
hardness of the reheated bar; and with 
carbons around 0.35 to 0.40 per cent an 
appreciable increase in elongation and 
reduction of area noted,” 
Low carbons did not show these increases. 

This phenomenon is really a temper- 
ing operation, producing the effect of a 
quenching operation without injuring 
the ductility of the product, and in the 
case of high carbons, causing a real im- 
provement. This is in fact precipitation 
hardening, resembling the phenomenon 


was to be 
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of the aluminum-silicon alloys and of the 
more recent beryllium-copper alloys, 
which have lately come into consider- 
able prominence. 

This result, in the case of the copper 
steels, is explained by the fact that, in 
cooling a steel alloyed with more than 
0.50 per cent copper, there is not suffi- 
cient time for the excess copper, or its 
silicon and iron compounds, to be pre- 
cipitated out of solution. After cooling 
to room temperature, if the same steel 
is reheated to 850 to 1050 deg. F., de- 
pending on the amount of carbon pres- 
ent, this compound precipitates out as 
submicroscopic crystals between the 
glide or slip planes, producing the above 
effects. The microscope does not reveal 


these changes. 


“Jump” Absent Above 5 Per Cent 


The “jump” characteristic referred to 
in copper steels is first noticeable with 
the copper at 0.50 per cent, increasing 
until 0.90 per cent copper is attained 
when it gradually decreases until at 5 
per cent copper it disappears. For ex- 
ample, an 0.94 per cent copper steel with 
carbon at 0.29 per cent, normalized at 
1550 deg. F., has a tensile strength of 
88,200 Ib. per sq.in. and a Brinell of 179. 
If this is normalized at 1550 deg. F., and 
drawn at 1000 deg., the tensile strength 
15,700 lb. to 103,900 Ib. per 
sq.in., and the Brinell goes to 207. A 5 
per cent steel with carbon at 
0.32 per cent, similarly heat-treated, 
loses 250 Ib. in tensile strength with a 
decrease in Brinell from 255 to 248. 

Further testimony as to the precipita- 
tion hardening properties of one per cent 
copper steels was presented before the 
annual February meeting in New York 
of the American Institute of Mining and 
Metallurgical Engineers in a contribu- 
tion by Cyril S. Smith and E. W. 
Palmer, American Brass Company. The 
title of the paper was “The Precipitation 
Hardening of Copper Steels.” 

Important statements by the authors 
include one to the effect that, with most 
precipitation-hardening alloys, it is neces- 
sary to quench from a high temperature 
to secure a supersaturated solid solution, 
but with copper steels this is unneces- 
sary. They also state that reheating of 
cold-worked copper steels pre- 
cipitation which neutralizes the effect of 
recrystallization and a considerable in- 
crease in ductility without much change 
in the tensile strength and yield point. 
For example, 0.040-in. sheet steel con- 
taining 0.03 per cent carbon and 1.00 
per cent copper, after normalizing and 
rolling to 50 per cent reduction, has a 
tensile strength of 113,500 lb. per sq.in. 
and an elongation of 1.8 per cent in two 


jumps 


copper 


causes 


inches. Reheating for four hours at 450 
deg. C. (842 deg. F.) raised the tensile 
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strength to 114,800 lb. and the elonga- 
tion to 12 per cent. 

In general the one per cent copper 
steels can be cast, rolled or forged. The 
precipitation treatment can be applied 
directly to a hot-rolled or forged shaped 
without special normalizing treatment. 
Two important characteristics are that 
the precipitation treatment is simple and 
also that the quenching treatment, usu- 
ally necessary for such steels, is not 
called for, so that the attendant dangers 
of warping or cracking are absent. These 
facts are pointed to as rendering these 
steels “very useful in many applications 
where a cheap medium-strength steel is 
required without expensive heat-treat- 
ment, or where complicated sections are 
concerned.” 

There is considerable testimony re- 
garding the beneficial effects of the addi- 
tions to one per cent copper steels of 
such alloying elements as molybdenum, 
chromium, vanadium, zinconium, nickel, 
silicon and manganese. For example, an 
0.88 per cent copper and steel with 0.36 
per cent molybdenum has a_ tensile 
strength of 101,900 Ib. per sq.in. and a 
Brinell hardness of 196, which are in- 
creased by precipitation hardening to 
104,000 Ib. and 217 respectively. The 
addition of 0.20 per cent vanadium to a 
similar steel showed 99,800 Ib. and 106,- 
750 Ib. per sq.in. respectively with the 
Brinell readings at 192 and 212. Similar 
results are recorded for an 0.63 per cent 
chromium and 0.22 per cent zirconium 
content. Testimony of a like nature is 
available for additions of manganese 
(1.00 to 2.00 per cent), of nickel (1.00 
to 3.50 per cent), of aluminum, titan- 
ium, tungsten and cobalt. 


Effect on Precipitation 


None of these alloying elements seem 
to bestow any substantial increase in 
the precipitation-hardening effect, al- 
though the base hardness of the alloys 
varies perceptibly. It is important, how- 
ever, that copper precipitation can be 
applied to almost any type of steel; one 
authority says, “for it is an unsurpassed 
method of raising the yield point 15,000 
to 30,000 Ib. per sq.in. without recourse 
to difficult quenching treatments.” 

Those familiar with the precipitation- 
hardening characteristics of the new 


beryllium-copper alloys (AM—Vol. 77, 
page 620) will recognize from the fore- 
going a decided similarity to the one 
per cent copper steels. The treatment in 
both cases is along parallel lines, the 
chief exception being in the fact that 
the beryllium-copper alloys must be 
quenched from a high temperature be 
fore the normalizing or precipitation 
hardening is effected. And there is an- 
other resemblance in time and tempera- 
ture conditions. 

While higher copper content steels— 
above one per cent—are possible, thus 
far little has been done commercially 
with steels of this type whether alloyed 
with other metals or not. 


Makes Iron Close Grained 


As an alloy in gray iron, copper has 
been used for some time. One authority 
testifies that the results of his experi- 
ments satisfied him that copper closes 
the grain in gray iron in which respect 
it resembles nickel. 

One of the outstanding recent uses of 
copper as an alloy in gray iron is in the 
alloy now known as “Ni-Resist,” a devel- 
opment of the International Nickel Com- 
pany. Such iron contains about six per 
cent copper in addition to approximately 


_fourteen per cent nickel and two to five 


per cent chromium. This type of iron 
has been widely adopted where heat re- 
sistance is essential at temperatures up 
to about 1500 deg. F. (815 deg. C.). 
From Germany comes some interest- 
ing testimony regarding copper steels. 
At the May, 1930, meeting of the 
Verein Deutscher Eisenhuttenleute, two 
papers were presented dealing with such 
steels. They were published in Stahl wnd 
Eisen for May 15. Franz Nehl, the 
author of one, states that ordinary cop- 
per steels show an improvement in ten- 
sile properties, both at low and high 
temperatures over unalloyed steels. The 
ultimate tensile strength of mild steel is 
raised about equally by 0.12 per cent of 
carbon and by 1.00 per cent of copper, 
as illustrated by the tests shown below. 
The author emphasizes the corrosion 
resistance, the strength and the heat re- 
sistance of the copper steels. 
In the other paper, the authors, Her- 
bert Buchotz and Werner Koester, dis- 
cuss the precipitation hardening of these 


Copper Steels at High and Low Temperatures 











Tensile strength 


Elastic limit 





Ib. per sq. in. Ib. per sq. in. 
20 deg.C 500deg.C 20 degC 500 deg. C 
Carbon steel 
; (0.20 C, 0.14 Cu) 66,500 33,300 29,400 13,400 
Copper steel — —_— 


(0.11 C, 0.85 Cu) 66,400 


41,400 
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after certain heat-treatments. 


steels 
Their conclusions are in general agree- 
ment with those recounted in previous 
paragraphs of this article. 


Three Germans, A. Kussmann, B. 
Sharnow and W. Meeskin, in an article 
in Stahl und Eisen, for August 21, 1930, 
give the results of studies of the influ- 
ence of copper on the magnetic proper- 
ties of silicon steels. In the field of 
solid solution, up to about 0.80 per cent 
copper in 1.50 per cent silicon or 0.60 
per cent copper in 4 per cent silicon 
steel, the coercive force, as measured by 
a galvanometer, is practically the same 
as in copper-free material, but above the 
solubility limit, the coercive force in- 
creases sharply with increasing copper 
content and the hysteresis loss becomes 
greater. The magnetic induction and 
the electrical resistance were practically 
unaffected by the copper additions. 

{s to corrosion resistance, these Ger- 
mans state that, as tested by treatment 
of polished specimens, with and without 
annealing, in 5 per cent and 25 per cent 
sulphuric acid at ordinary tempera- 
tures—in the 1.50 per cent silicon 
dynamo steel—0.20 per cent copper pro- 
duced a remarkable improvement in cor- 
rosion resistance which remained con- 
stant for further additions. In the 4 
per cent silicon transformer iron about 
0.40 per cent copper was necessary for 
maximum corrosion resistance in the 
annealed state and susceptibility to acid 
attack increased again with further addi- 
tions. The corrosion resistance is satis- 
factory at 0.50 per cent copper in both 
steels at which content the electric and 
magnetic properties are not impaired. 

According to the latest reliable in- 
formation available, steel containing 
from 1.25 to 1.75 per cent copper has 
the highest physical properties attribut- 
able to copper and can be rolled or 
forged with comparative ease. The 
addition of a small amount of nickel is 
recommended as tending to prevent sur- 
face cracking and to improve the quality 
of the steel. 





Other Fields of Use 


In still another field, copper promises 
to be potent as an alloying metal. An- 
nouncement will be made in the near 
future of a series of iron-copper alloys 
which give promise of having striking 
properties. One in particular, contain- 
ing approximately 50 per cent copper 
and 50 per cent iron, is creating no little 
interest. It is understool that tubes of 
this alloy are developing remarkable 
properties from the researches of a large 
manufacturer. Further details are not 
now available. 

In two other fields, copper is being 
introduced as an alloying constituent. 
Recent developments indicate that 
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wrought iron can be decidedly benefited 
as to its physical and some other prop- 
erties by the incorporation in it of small 
percentages of copper or molybdenum 
or both. Then, too, there have been 
some favorable results obtained in serv- 
ice from the addition of copper and 
chromium to steel rails. 

About 10 years ago, Bessemer rails 
containing about 0.50 per cent copper 
were made for the Chicago, Milwaukee 
& St. Paul Railway. Some of these rails 
were laid in the main line of several 
divisions of the railroad. They were 
90-lb. rails. The record shows that 
these rails gave good or better service 
than the Bessemer rail rolled without 
copper. 

In the near future further experiments 
with copper steel for rails will be made. 
Small percentages of nickel will be in- 
cluded in the charge. 

A word should be here added as to 
ease with which copper steels can be 
manufactured. The addition of the 
metallic copper is simple and the high 
recovery of the copper from the scrap 
is an important consideration. 

From the foregoing general recital of 
some of the prominent developments in 
alloying copper with steel and iron, it 
is evident that much is being accom- 
plished. Competition among the various 
promotors of alloying materials is keen. 
While the claims in the case of copper, 
as well as for those of some other metals, 
must be substantiated by the severe ex- 
perience of commercial service, the net 
result is bound to be beneficial to engi- 
neering progress. An authoritative esti- 
mate of the amount of copper which is 
being used annually in this country as 
an alloy in steels and iron places the 
total at about 2,500 tons, concrete evi- 
dence that there is merit in copper as 
an alloy in ferrous combinations. Its 
future will bear watching. 


Files and Filing 


Discussion 


J. T. TOWLSON 
London, England 


It would be impossible not to agree 
with the general tone of the article by 
William S. Rowell under the title given 
above (AM—Vol. 77, page 424), espe- 
cially in his advice as to the care of files. 
But it seems to me that in giving advice 
about filing in the lathe he is harking 


back about 60 years. Filing in the 
lathe, except under unusual circum- 
stances, is a thing of the past. In fact, 


many years before my retirement, a 
lathe hand who habitually used files was 
called up on the carpet. So much was 
filing in the lathe objected to in one 
particular shop that the only file a lathe 
hand was permitted to have was a 


smooth one, and of a length no greater 
than the height of the lathe centers 
above the bed of his lathe. 

There was a time familiar to veterans 
when filing was an art, and a vise hand 
could file work as flat as it could be ma- 
chined in a shaper. Expertness in filing 
—as in chipping—has all but gone, but 
it will do no harm to the youngster to 
learn how we managed before the days 
of mass production. Take, for example, 
finishing the teeth of cast bevel-gears. 
It was no unusual job for a floor hand 
of half a century ago to lay out the 
pitch of a bevel gear with dividers and 
to chip and file the teeth to templets. 

Both the speed and the excellence of 
the work would surprise present-day 
workmen. In regard to time cost, a 
bevel gear of 4-ft. pitch diameter would 
have the teeth chipped and filed for 34 
pence per square inch of tooth surface, 
and with wages at 28 shillings per week, 
double wages were frequently earned. 


Light Testing of Rolls 


Roll grinding is a job that has to be 
right if the rolls are to give satisfaction. 
Straightness, in rolls for flour and simi 
lar mills, is very essential—more essen- 


tial than exact diameters 


To check the straightness of rolls of 
this kind the 
Milwaukee, Wis., 
test for many 
shows their method \ master roll is 
placed on the inclined rack and the roll 


Allis-Chalmers Mfg. Co., 
used the light 
The illustration 


have 


vears 





to be tested is placed in contact with it, 
as shown. A bank of electric lamps be- 
neath the rack makes it easy to throw 
a strong light under the rolls so that 
any inequalities show at a glance, mak- 
ing the most severe test in an easy 
manner. 

The test rack is mounted on small 
wheels so that it can be moved wher- 
ever needed, while a long, insulated wire 
lead enables the lamps to be plugged in 
at any point. 
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Machining 32-Ft. Gate Valves 
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Machining the face of the cast-steel throat liner which is made in twelve sections. 
Outside diameter, 37 ft.; height, 4 ft. 5 in.; weight, 82,800 Ib. 


Special fixture devised for machin- 

ing the monel metal seat on the 

movable gate. The seat is turned 

to the required radius by sliding 
the tool around the are 





Finish machining the monel metal seat on the throat liner, 
which is 32 ft. in diameter at this point. A watertight fit 
between this seat and the seat on the gate is required 





684 AMERICAN MACHINIST 























for Boulder Dam 


ORE than 4,600,000 lb. of steel plate and cast- 

ings, bronze, copper, stainless steel and monel 
metal will go into the fabrication of the eight 32-ft. 
gate valves required for the water intake towers to 
the power plant at Boulder Dam. The contract is 
now being executed by the East Pittsburgh Works of 
the Westinghouse Electric & Mfg. Company. With 
the exception of the cast-steel throat liner and the 
small deflection plates, each gate is fabricated entirely 
from steel plate by are welding. Approximately 8% 
miles of welding will. be needed to complete the eight 
gates. Components of the valve consist of a throat 
liner, a cylindrical valve body, a nose liner and valve 
guides, and minor fittings. Overall dimensions are: 
diameter, 37 ft.; height, 264 ft. Total weight of a 
lower gate is 523,800 Ib. Unusual problems in welding 
and machining had to be met to have parts fit with 
precision in order to obtain a watertight seal at the 
seat and proper action of the valve. 
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Finish boring the stationary nose liner to fit the 

monel metal seat. Three boring mills are mounted 

on the table. Composed of six are-welded segments 

bolted together, this mammoth 220,000-lb. frame 

measures 11} ft. high by 37 ft. in diameter. The 

cylindrical valve will slide inside, allowing the water 
to enter through the openings 
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Welding the ribs in position on a 
gate segment, six segments required 
per gate. Stiffening ribs are of 
2? by 11}-in. stock rolled to shape 


A stage of the assembly of the nose 
liner fabricated from 2- and 2}-in. 
plate and requiring welding of 


28,200 linear inches 








Experiences in Machining 


Aluminum Alloys—lIl 


ROLAND V. HUTCHINSON 


Production Engineer, General Aviation Manufacturing Corporation 





Concluding his remarks on tools for wrought and 
cast aluminum alloys, the author presents designs 
for reamers and taps that have proved efficient 





ERTAIN precautions are neces- be made directly from the drawing and 
C sary when performing reaming the reamers cut directly without “cut 
and tapping operations on the and try” time losses. 

light alloys. It is particularly essential In making helical-fluted finishing 
that the faces of the cutting edges be reamers, the dividing head must be 
ground and stoned. Fig. 9 shows two parallel to the milling machine table, 
cutters used for finishing triple-cylinder and horizontal compensation cannot be 
> ra > 
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castings having blind holes about 10%%- 
in. deep, the material being 194 HT 4 
casting alloy. Total material removed 


a € a Famine ; : | 
was ¥-in. per side. Kerosene, supplied 
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had. Consequently, the offset is made 
for average conditions, Fig. 11. Because 
of interference between the cutter and 
work, causing the face of the tooth to 
tend toward negative rake, special ream- 
ers of this type should not be milled 
with 30-36 deg. fluting cutters. The 
30-55 deg. or 30-50 deg. cutters have 
been found more suitable. The offset 
should be such as to give initially more 
rake than specified. Since the rake va- 
ries with the depth of cut, there seems 
to be no easy way out other than a 
check set-up with a soft duplicate blank. 
The table is swung to only one-half the 
usual helix angle, and the rake is ad- 
justed by the change of this angle. 
Maximum flute lead is equal to the axial 
length of the flute minus 4-in. multi- 
plied by one-half the number of teeth, 
and it permits checking the finished 
taper by the twin straight-edge method. 

An integral series-counterbore as a 
substitute for the usual notched rough- 
ing taper reamer is illustrated in Fig. 12. 
This tool is a voracious stock remover. 
Clearance and rake are obtained by 
choice of hands of the two families of 
grooves and their leads. The two sur- 
faces ground are the taper of the 
threads, with 3 deg. back taper, and the 
faces of the gashes, the taper of the 
threads being ground in the lathe, and 
the faces of the gashes in the cutter 
grinder. The transverse gash section is 
not critical since the tool is end-cutting. 


through %%-in. pipe tap holes in the : : Rc 5 K 
close« lend oe ms sieleh and washed Final | fone corners 10°<-- Rak 
. * € abe ae — . ~ 
‘ size Size ~00/2 7 [~ “ane 


out the chips. Final boring or reaming 
of such a job must be carefully done 
because of expansion effects; that is, the 
hole closes down on the reamer after it oe 
has entered. Unless lots of cool com- 
pound floods the work, withdrawal of 4 
the reamer leaves scratches deep enough 
to demand a re-reaming job. However, 
when preceded by a single-point tool 
and with the above precaution taken, 
these tools gave very satisfactory results 
on a 3-in. bar boring machine. When 
first made the twist of the blades was 
left-hand for the finisher, but, although 
only 0.004-in. per side was removed, the 
surface finish was not satisfactory. 

A refinement in cutting straight-flute 
taper reamers, either with radial or 


Size~0004. if 
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raked teeth, is illustrated in Fig. 10. —— ; 
B i a) Triple chamfer ” 


When using standard fluting cutters, it 
is necessary to have the cutting edge lie —_f;ng/ size -0.008 
in the axial plane. The offsets are not 
the same at the large and small ends of 
the reamer, so it has been the practice 
of the writer to specify both settings. 
The dividing head and tailstock are set 
on an auxiliary bar to get the horizontal 
shift. The milling machine settings may 
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Fig. 9—Roughing and finishing reamers used for 3 5/16 by 10}-in. 

cylinder bores, material 194 HT 4 casting alloy. Copious coolant was 

necessary to prevent the hole closing on the reamer because of 
expansion from heat 
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Fig. 10—Horizontal and vertical inclination of the work are both 
necessary when fluting straight-toothed taper reamers 
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Feeding pressures are low, sometimes 


negative. hence provision of the cross 
pin hole in the shank. 
Tapping aluminum alloys 
trouble, particularly where oversize P. D. 
holes must be avoided. Ordinary taps 
ground to Bath 01 tolerances have been 
found to cut just over the high limit 
for Class 3 threads. Commercially 
ground taps, in the writer’s experience, 
are entirely unsuitable. They are a 
good general-purpose tool and _satis- 
factory for many uses, but tapping close- 
tolerance holes in aluminum alloys has 


presents 
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not proved to be one of them. Taps 
for aluminum alloys should be kept 


separate from other taps, and should be 
machine-ground when necessary, either 
in the face of the flute or on the out 
side, or both. 

It is not that 
during the start of tapping a hole, the 
tap itself is subjected to a couple tend- 
ing to tilt it, even though it may be 
geometrically perfect in accordance with 
its designed shape. The magnitude of 
the couple is somewhat proportional to 
the pitch of the thread and to the 


generally recognized 
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steepness of the nose taper, and has zero 
value when the flutes is a 
multiple of the number of starts on the 
tap (when these are greater than one) 
With such symmetry a tap has a chance 
to start and enter straight. However, 
the single-thread tap does not meet this 


number of 


specification. 

Free-hand grinding of tap noses re 
sults in bell-mouthed and oversize holes 
which easily exceed the small tolerances 
permitted in Class 3 threads. A change 
of specification from Class 3 to Class 2, 
wherever possible, is a distinct help in 
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Ana e to sw g tab lo = 3 xar try a 938 Pus) , 4 : 2 
~ lead ? 1 ,UTTSE r B-B 
Make a Wi nthor adjustment: . rst sw NG tabh/e /ast a } Of fset for A-A 
for / ah? a Joys ACeS of teeth must be groun 7 and stoned Y_ : y 
2 . 7 : ar ‘ Wt 4 » tia 
Outline of enveloping cone Aa—_— ™ 6 C | ake 
— mex ' ° 4 - 
. | & \ 
= ) | 
Y Y 4 * < ra) 
4, x 
Z S 
Yj : 
— ~ x 
j b | = Y 
aol . | , > - y 
. » 
a Aa— “Axis fo cutter at A-A 
| ‘“4x/s to cutter at B-B 
~< This dimension equal to (2x lead of flutes) + No.of teeth > 
Fig. 11—Offset is made for average conditions when milling helical-fluted taper finishing reamers in one cut 
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Note Chase (see section drawing) double-thread, right-hand, 
eaving stock at G. Choose lead so that helix angle is 78 fo 82 deg. 
”)/1 right-hand flutes Choose lead so that helix angle 1s 15 to 18 deg 
Harden and grind screw surtace to 3 deg. back taper with CL.,in lathe 
Relref or clearance exists because of screw surface relationships 
Grind no clearances in cutter grinder To sharpen grind faces A 


Fig. 12—Roughing taper reamer or integral series counterbore 
that is a good stock remover 
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Fig. 13—Close tolerance 
tapping is best done 
with a helical-fluted tap 
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same hand as that of fap. 


Back taper on PD threads 
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producing acceptable work. The small 
increase in tolerance brings about a 
much larger increase in accuracy. An- 
other means of avoiding oversize holes 
is as follows: a steel plate is threaded 
to fit the tap and is then clamped on 
the work to align with the hole, the tap 
is entered and the hole tapped. 

The best tap the writer has discovered 
so far is like that illustrated in Fig. 13. 
In sizes up to %-in., two flutes are satis- 
factory, the tap being ground all over. 
The front and side rake make for face 
cutting, the chips curl up out of the 
hole like drill chips and the power 
consumption is small. Taps from %¢-in. 
to No. 24 S.A.E. have cut repeatedly 
within 0.006-in., of their own pitch diam- 
eter in dural. The Aluminum Company 
of America has suggested making taps 
out of old twist drills as an emergency 
measure, but such taps as that illus- 
trated are now commercially available, 
although at some advance in price. 

Sometimes tank parts made of 2 § 
wrought aluminum have to be threaded, 
and because of the high elongation prop- 
erties of the material are often chased 
in the lathe. Use of the twisted flute 
tap, Fig. 18, or of the old “Echols” in- 
terrupted-thread tap, developed years 
ago for tapping staybolt holes in copper 
firebox plates, is strongly to be urged, 
particularly when tapping tapered pipe 
thread holes. These holes should be 
taper reamed before threading. 
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Adjustable Forming Die 


Discussion 


R. H. URE 
London, England 


To engineers, the bane of whose ex- 
istence is short schedules that have to 
bear all of the tool costs, the principle 
involved in the article by John W. 
Gerdel under the title given above 
(AM—Vol. 77, page 118) is particu- 
larly interesting. It was not so much 
that a single press tool was designed to 
cater to a whole range of similar com- 
ponents, but that a press tool should be 
adjustable. Too long have we _ been 
brought up with the idea that every time 
we want a pressed part, so much money 
has to be allocated for special tools. 
In other words, punches and dies and 
their associated tools signified specializa- 
tion to the nth degree. This attitude 
is by no means correct, for while on very 
long runs separate press tools for in- 
dividual components are best, yet where 
schedules are small, adjustable tools can 
readily be pressed into service. 

There are not many shops that pos- 
sess a complete set of blanking and 
piercing punches, though the possession 
of these tools would enable the cost 
of many jobs to be cut considerably. 
Then again, take the question of form- 
ing and bending. A few cleverly de- 
signed tools would enable any press- 


shop foreman worth his salt to pro- 
duce all the simple bends that might 
be required. Certainly the time of 
operation would be longer than with 
tools specially designed for the job, but 
where the runs are short it is of no 
material consequence whether the out- 
put be 300 with the tools at hand, or 
1,400 with tools designed for the job, 
because the saving in the greater rate 
of production would be completely nul- 
lified by the setting-up time plus the 
cost of new tools. 

An interesting and difficult case is 
that where a series of small holes is to 
be punched in a relatively large sheet 
of thin material. A case in point is 
that of 4-per cent silicon steel used for 
lining instrument cases. The holes can- 
not well be drilled, owing to the abra- 
sive nature of the material, and the 
quantities are far too small to justify 
making the exceedingly large press tools 
required. Normally, these holes are 
pierced one at a time in a hand press, 
using a_ series of locating blocks. 
This method is reasonably satisfactory, 
although the center distances of the 
holes are apt to vary and the time is 
naturally high. 

Recently the writer put into operation 
built-up press tools that completed the 
piercing at one stroke of the press. A 
series of small punches and dies was 
clamped to large plates that were at- 
tached to the press. The method of 
attachment was simply by clamping and 
was perfectly satisfactory at the low 
speed used. In general and in conclu- 
sion, the writer would stress the inflexi- 
bility of most of our press tools, and 
would point out that much of it is by 
no means necessary. 


Removing Broken Taps and 
Hardened Screws 


Cc. E. WALTON 


When a tap or a hardened setscrew 
is broken in valuable work and cannot 
be removed by conventional means, it 
can be annealed by the oxyacetylene 
torch and then drilled out. A piece of 
sheet metal having a _ hole slightly 
smaller than the piece to be removed 
will act as a shield for the flame. 

With the shield in place and the torch 
regulated for a small flame that will 
strike only the piece to be annealed, heat 
the broken piece to a red heat and then 
remove the torch. 

I have removed a hardened setscrew 
5g in. in diameter and % in. long that 
was broken off just below the surface 
of a hardened die. After removing the 
broken piece the die was tested 4 in. 
from the hole with a scleroscope and the 
hardness did not vary from that at 
other parts of the die. 
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Cost Finding to Assure Profits—V 


CHARLES H. HATCH 
Vice-President, Miller, Franklin & Company 


Handling of expense—or overhead, or burden, or manufac- 


turing expense or selling expense or however one may desig- 


nate this cost classification, or any part of it—seldom gets 


the attention it deserves. 


Information that will aid manage- 


ment in controlling this item of cost is just as important as 


the means of showing excessive usage of productive labor 


and material as described in previous articles 


HERE is far too much expense in 
the costs of most metal-working 
plants—in three ways. 

First: money which has been spent 
on foolish, needless things is commonly 
charged to expense, evidently in the hope 
that the mistake will be permanently 
buried from sight in that catch-all. 
Second: proper expense items are 
allowed to run too high. Third: innu- 
merable items are commonly thrown 
into expense which should, instead, be 
in the productive labor or productive 
material classification. 

The first two of the above faults can 
be cured by the same means, namely, by 
the use of well adapted control methods 
based upon current information. 

Many executives who are hard-boiled 
in their insistence on getting full value- 
received from productive labor and who, 
in their watchfulness of material usage 
can be dubbed “string-pickers-up,” give 
scant attention to excessive expense. 
They have come to believe in the truth 
of the generally accepted belief “expense 
is a necessary evil” and that, therefore, 
nothing can be done about it. 

That is an expensive creed to profess. 
Much can be done about expense if it 
is watched closely, intelligently and cur- 
rently. 


Allocation Sometimes Difficult 


It is not particularly difficult to allo- 
cate most items of productive labor and 
productive material. But there are some, 
especially of labor, which are not so 
easy to apportion directly to the prod- 
uct. These the lazy or insufficiently 
informed accountant is inclined to put 
into the catch-all of expense, whereas 
they oftentimes should, and could, prop- 
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erly be put into productive labor or pro- 
ductive material without undue detail— 
often with actually less. 

It is more accurate, and more con- 
ducive to control, to charge all items, 
where feasible, directly to the proper 
product as productive labor or produc- 
tive material than to put seemingly 
doubtful items into expense. That is 
because getting the expense into the 
product cost is at best the result of a 
reasonably accurate and intelligent ap- 
proximation. The more knowledge the 
designer of the cost methods has of the 
factory processes, the more accurately 
will the expense be allocated to each 
product. 


A Limit to Detail 


But while this is the right attitude to 
take, it must be tempered with common 
sense. It is possible to charge some 
items directly to the product as pro- 
ductive labor or material only by dint 
of such excessive clerical effort as not 
to warrant the accuracy so achieved. 

In short, cost-finding is or should be 
an intensely practical activity, based on 
engineering knowledge and hard-headed 
common sense. The accounting must be 
correct, it goes without saying, but there 
should be no more accounting than is 
necessary to achieve the ends desired. 

Even in concerns which take great 
care to get value received for the ex- 
pense dollar, the proper distribution of 
expense has been generally neglected, a 
fault which ultimately results in incor- 
rect product costing with consequent in- 
accurate pricing, which in turn usually 
brings about a confused and unprofitable 
sales condition. 

Even though product costs are not 


used for price-setting there is still the 
danger of confusion and profit impair- 
ment if the expense distributions or 
other cost allocations are incorrect. In 
such instances management may be mis- 
led into promoting products actually 
unprofitable and neglecting other prod- 
ucts which have worth-while profit pos- 
sibilities. 

There are also instances where im- 
proper distributions and _ allocations, 
especially of expense, have brought about 
needless and unwise expenditures for 
equipment, plant extension and apparent 
operating betterments. 

An essential of proper expense distri- 
bution is an adequate scheme of depart- 
mentalization, not only for control pur- 
poses, but so that expense may be equit- 
ably applied to the various items of 
manufacture. But do not become so 
enamoured of departmentalization as to 
permit the setting up of too many ex 
pense departments. That has too often 
been done. 


Distribution Expense Classified 


It is not at all unusual to find manu- 
facturing expense broken down into 
numerous divisions while in the same 
concern the distribution expense—that 
is, selling expense—is bulked in one divi- 
sion and applied to the product on an 
arbitrary basis. There are instances 
where even the opposite extreme would 
be preferable. Usually it is wise to break 
down the distribution cost into sufficient 
departments or classifications to permit 
intelligent observation and control of all 
important elements of distribution ex- 
pense and the equitable application of 
it to the product. 

Incidentally, after the proper depart 
mentalization of distribution expense has 
been established, little additional cleri- 
cal effort is necessary to maintain the 
proper distribution cost analysis. Usu- 
ally in practice the development of all 
the detail for distribution departments 
can readily be carried on along with 
that for manufacturing departments. 

After properly departmentalizing the 
business for expense purposes, it be- 
comes necessary to establish the proper 
rate of activity for cost distribution 
purposes. 

Managements, generally, seem to con- 
sider this one of the most difficult of 
all cost problems. Generally, they ap 
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proach the problem only from the sales 
angle, without proper regard to the 
equally important consideration of the 
rated capacity of their production fa- 
cilities. 

It must be recognized that there is a 
minimum percentage of rated capacity 
below which it is impractical to base 
cost calculations, particularly the ex- 
pense phases. For expense this mini- 
mum limit of rated capacity usually falls 
around 30 per cent. For material and 
productive labor, if close control is 
maintained, the minimum limit can 
oftentimes fall below 20 per cent, with- 
out experiencing unreasonable variations. 

The major concern is therefore to de- 
termine the proper percentage of rated 
capacity above 30 per cent to be used 
for expense distribution purposes. 

Obviously, if sales continue below the 
level of 30 per cent of the rated capac- 
ity, it is almost a certainty that losses 
must perforce be sustained in every 
expense division, regardless of efficiency. 
Further, when such a condition exists, 
prices are usually so disorganized that 
product costs may not bear any direct 
relation to the product selling price. It 
is then that it is vitally important to 
use product costs and expense controls 
to limit losses. 

As sales establish themselves above 
the 30 per cent level, the: percentage of 
rated capacity should be periodically 
changed for cost control and calculation 
purposes. This does not mean month 
to month revision for minor changes, 
but, rather, in steps of say ten or fifteen 
per cent. 


Standard Rate Needed 


When an NIRA code provides that 
goods shall not be sold below cost, the 
question arises as to what rate of activ- 
ity the individual manufacturer should 
use for cost calculations and quotation 
purposes. The proper activity rate can 
be readily set and should be specified by 
the industry authority. It should be 
based on the current rate for the group 
as a whole, properly influenced by usual 
seasonal fluctuations and should be the 
same for all within a given group under 
the code. Thus, for costing and quota- 
tion purposes, the controlling level set 
by the industry authority would be the 
same for all businesses in the group. 
In short, none could quote less than a 
cost established upon the prescribed rate 
of activity, irrespective of the individ- 
ual’s own rate of activity. 

All items of cost other than produc- 
tive materials and productive labor must 
find their way into cost as expense. 
There is a wide variety of expense items 
to be collected from various sources. 

Already it has been shown how the 
indirect labor, allowances on direct labor 
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VARIABLE EXPENSE DIGEST 
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Fig. 7—In a single step, the use of the variable expense digest cor- 
relates all variable expense items other than those labor items covered 
in the labor digest. It also provides an immediate indication of the 
actual variable expense status with respect to the unit allowance 


and non-productive labor are collected 
in the labor digest (Fig. 2—Vol. 77, 
page 626). Now the remainder of the 
expense must be collected, which in- 
cludes purchases charged directly to a 
department through the invoice register; 
miscellaneous cash book and _ general 
journal expenditures; non-productive ma- 
terial or supply issues, executive and 
clerical payrolls, accrued and other items 
charged through the cost journals; and 
fixed charge items such as depreciation, 
insurance and property taxes. 

By and large, the expense still to be 
collected falls into two general classifi- 
cations: variable expense and fixed ex- 
pense. The variable expense is that 
which may be expected to fluctuate 
naturally in accordance with activity. It 
is subject to control. Fixed expense, as 
its name implies, is relatively constant 
and is not influenced by activity nor 
subject to direct control. 





Digest Used for Control 


The variable expense for the month or 
cost period is collected on the variable 
expense digest (Fig. 7). This digest 
serves as an executive control report as 
well as a summary for determining the 
variable unit value amount and depart- 
mental profit and loss for correcting or 
adjusting various expense items from 
actual values to unit values. Here again 
as for labor and material, the correction 
to unit value is made at the first oppor- 
tunity, in order that all subsequent cost 
transactions may be on the unit value 
basis. 

The variable expense digest should in- 


clude a separate line for every depart- 
ment, both manufacturing and distribu- 
tion, and provide sufficient columns to 
show definitely the sources of the 
charges. In the illustration there are 
four columns numbered 3, 4, 5 and 6 
under the heading “Sources of Charges.” 
Four columns are usually sufficient for 
the average size business. In larger 
businesses it may be advisable to in- 
crease the number of journal columns 
to identify more specifically the origin 
of a particular type of expense. The 
remaining columns (7, 8, 9, 10 and 11) 
necessary to the determination of the 
departmental profit and loss for variable 
expense, are common to all variable ex- 
pense digests. 


Source of Charges 

The source for postings to the “Invoice 
Register” column (3), is the invoice 
register (Fig. 5—Vol. 77, page 656), 
Column 12 for “Manufacturing Expense” 
and Column 16 for “Distribution Ex- 
pense.” Naturally, there are various 
practices for correlating and summariz- 
ing the detail contained in these columns 
for the purposes of the variable expense 
digest. As those intermediate procedures 
are generally understood, it is needless to 
describe them here. Suffice to say that 
the summarization should result in sub- 
totals by departments which may be 
directly posted to the “Invoice Register” 
column of Fig. 7. The totals in this 
column for manufacturing expense and 
for selling expense should agree with the 
totals in the companion columns in the 
invoice register. The accounting prac- 
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Fig. 8—It is necessary to set up only one fixed expense digest for a 


year unless some major change in plant 


values or departmental 


arrangement occurs during the year 


tice of the individual concern will govern 
the entries to the “Cash Books” column 
(4). The detail is summarized and en- 
tered in the same way as in the “Invoice 
Register” column, and the totals of Col- 
umn 4 must the full amount 
of manufacturing and selling expense 
charged through the cash books. 


equal 


Entries from Journals 


The “General Journal” column (5) 
receives the summarized departmental 
charges arising in the general journal, 
the nature of which is irregular. They 
usually include such items as reliefs to 
prepaid and accrued accounts, correc- 
tions of expense errors and charge backs. 
The totals of Column 5 must agree with 
the charges of all kinds to manufactur- 
ing and selling expense arising in the 
general journal. 

The “Cost Journals” 
vided for the regular handling of non- 
productive or supply material usage and 
other expense material usage from in- 
ventories. The method of requisitioning, 
accounting for and summarizing such 
usage will vary with the individual plant. 
However, the methods are generally 
understood and the ones commonly fol- 
lowed will usually serve. This column 
will also any other regular 
monthly charges made to expense through 
the various cost journal records such as 
payrolls, where 


column is pro- 


rec el ve 


executive and clerical 
these are journalized instead of being 
handled through the invoice register or 
cash book. The important thing is that 
the totals of Column 6 account for the 
full amount of the charges to manufac- 
turing expense and selling expense, aris- 
ing in all of the cost journal records. 
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When all expense entries have been 
made from the various sources to the 
variable expense digest, these entries are 
totaled horizontally into the “Total 
Actual”—Column 7. This column is in 
turn totaled vertically for manufactur- 
ing expense and distribution expense. 

The next step is to collect in Column 
8 the production units for each depart- 
ment. The departmental production 
unit totals may come from a variety of 
sources. Usually the production depart- 
ment is responsible for furnishing the 
summary carrying the unit productions 
for all productive departments and sev 
eral of the non-productive departments. 
The units for the administrative, gen- 
eral and distribution departments are 
usually computed and summarized by 
the cost department. 


Unitization of Variable Expense 


A production unit should be estab- 
lished for every department, whether 
productive, non-productive or distribu- 
tion. The method of determining these 
units will be further discussed in a later 
article. 

In Column 9 is entered the variable 
expense unit value for each department, 
which is predetermined as a satisfactory 
rate to allow for each unit of production. 
The unit value determination 
dealt with in further detail in a 
article. 

The results of multiplying the produc 
tion units, Column 8, by the unit values, 
Column 9, are entered in the “Unit Value 
Amount”—Column 10. These amounts 
are totaled for manufacturing and dis- 


will be 
later 


tribution expense. 
The differences, plus or minus, bet ween 


the unit value amount, Column 10, and 
the total actual, Column 7, are entered 
in the “Departmental Profit or Loss,” 
Column 11, and totaled for manufactur- 
ing and distribution departments. 

The variable expense digest is now 
ready for executive perusal and for fur- 
ther costing use in the development of 
the departmental analysis. This record 
will be explained in the next article. 

It is recognized that there are certain 
types of expense which are practically 
fixed and are controllable only to a 
limited degree. In general these are, 
first, depreciation, insurance and taxes; 
and second, executive supervision and 
some clerical compensation. In the ma 
jority of this 
fication is more susceptible to control 


businesses second classi- 


than is usually recognized. For this 
reason it is advisable in most instances 
to treat it as variable expense rather 


than fixed. 
The fixed expense digest (Fig. 8) is a 
distribution medium for actual deprecia 
tion, 
called “fixed charges.” 
serves as the collection 


insurance and taxes, commonly 
This digest also 
for the 


unit fixed charges absorbed by depart 


rece ord 


ments, and in developing the periodic 
profit the 
or under absorption of fixed charges 


and loss arising from over 


Depreciation and Obsolescence 


fixed 


The 


charges by departments is so generally 


procedure in computing 
understood that it requires no discussion 
here. It is proper, however, to inject 
i word of caution in regard to deprecia 
tion and obsolescence. It must be re 
membered that it is just as great a cost 
as to under 


error to over-provide 


provide for this charge. Irrespective of 


plant value or so-called standard de 
preciation rates only a sufficient, equi 
table amount should be included in costs 

In Columns 3 and 4 of the fixed ex 
pense digest the actual monthly or cost 
period amount of fixed charges is en 
tered.” It that 
columns provided for four 
If a monthly 


period is used, it is, of course, necessary 


will be noted separate 


have been 


and five week periods 


to make the entry in only one column 
Columns 3 and 4 are totaled for manu 
facturing and distribution and these 
totals act as the basis for the cost pe 
riod actual fixed charge journal entries 

To establish the unit fixed 


value involves, at the outset, the use of 


charge 
a reasonable activity rate. Here again 
a middle ground must be followed, for 
the choice of a low or high activity rate 
The deter 
mined activity rate permits the compu 
tation of the anticipated departmental 


will distort the cost picture 


unit production. This unit production 
divided into the fixed charge amount to 


be absorbed results in the department 
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fixed expense unit value. This depart- 
mental unit value when multiplied by 
the units produced for a cost period 
gives the unit value amount for the cost 
period. This latter computation is usu- 
ally made on departmental analysis rec- 
ords which will be illustrated and ex- 
plained in the next article. 

As the unit value amounts for fixed 
expense are calculated for each cost pe- 
riod in the departmental analysis rec- 
ords, the results are posted, from these 
records, to the cost period Columns 5 to 
17 on the fixed expense digest. The 
current column is totaled by manufac- 
turing and distribution departments and 
these subtotals are added to give the 
total unit fixed expense amount. Then, 
the actual amount for the period 
(monthly, four or five-week) is entered 
under this unit total and the difference, 
plus or minus, calculated and entered on 
the fixed expense profit and loss line. 

For a given cost period the total unit 
value amount and the fixed expense 
profit and loss serve as the basis for the 
necessary journal entries to adjust the 
actual fixed charges to the unitized 
amount. 

As previously stated, the fixed expense 
digest deals with items of expense which 
are not subject to current control. How- 
ever, it is advisable to bring it to execu- 
tive attention from time to time so that 
this important cost will not be neglected. 

Under NIRA, industry is faced with 
a rather nice problem in establishing a 
method to obtain reasonable uniformity 
in the depreciation clement of costs. The 
attitude of many is that it can’t be 
done economically. Theoretically, this is 
true. However, it is practical and feas- 
ible to establish a cost factor which will 
equitably serve as the minimum depre- 
ciation element. Although the method 
of arriving at this factor is unorthodox, 
it assures that a stable, balanced mini- 
mum of depreciation will be included in 
the product cost. Also, it eliminates a 
chief obstacle to uniformity in group 
accounting and cost-finding. 


“Added Value” Used as Basis 


Various ways and differing bases are 
employed in individual businesses in set- 
ting depreciation charges. This pro- 
duces unbalanced results for group pur- 
poses. Although standard rates of de- 
preciation are employed for a group, 
varying bases for plant, equipmen’ and 
other depreciable assets valuations miti- 
gate against uniform results. Some 
plants are valued too high, some too 
low and some are carried on the books 
at one dollar or some other merely nomi- 
nal figure. On such a basis, the depre- 
ciation charges for two plants, identical 
as to facilities, but valued on different 
bases, would not be the same. 
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In the effort to find an equitable 
method of figuring depreciation under 
the requirements of NIRA, our studies 
disclosed an interesting and significant 
fact—namely, that for a given group in 
an industry there was a definite rela- 
tionship between the “added value” and 
the proper depreciation amount. By 
“added value” is meant the total manu- 
facturing cost less material, but before 
depreciation. For example, for one 
homogeneous group in light metal-work- 
ing it was found that eight per cent of 
the added value yielded the proper de- 
preciation charge for all in the group. 
For another similar group, but in heavy 
metal-working, eleven per cent was found 
to give the correct amount. Naturally, 
it will be necessary for code purposes to 
compute the basic percentage for each 
representative group. 


Minimum Depreciation Included 


It can be readily seen that such a 
minimum depreciation basis as is indi- 
cated will require those who carry little 
or no plant value on their books to 
include a reasonable amount of depre- 
ciation in their costs, which will in turn 
be reflected in their selling prices. This 
feature is particularly well adapted to 
the use of those industries whose codes 
provide for not selling below cost. Where 
plant values are high, the minimum de- 
preciation could be used in cost-finding 
or any higher depreciation could be in- 
cluded if the individual concern so de- 


sired. 


Apprenticeship and NRA 
A. W. FORBES 


The American Machinist has men- 
tioned a number of accomplishments of 
NRA, but I have not noticed any men- 
tion of the abolishment of apprentice- 
ship. The electrical manufacturers’ 
code, and I understand other codes are 
similar, practically prohibits apprentice- 
ship. It is true that this code provides 
for learners, one for each twenty em- 
ployees, at a minimum rate of pay 20 
per cent less than that of other em- 
ployees, but there is no provision that 
these learners should be apprentices. 
The provision is a normal one for in- 
troducing the new man to ordinary jobs. 
He will be taken in at the 80 per cent 
rate for a few weeks or a few months, 
until he becomes familiar with the par- 
ticular operation. 

This class of learner is essential for 
nearly every business, for it is impos- 
sible to hire men experienced on the 
particular operation that the man is to 
perform. In times of increasing busi- 
ness these learners will exhaust the 


quota of one man in twenty, even if 
each man is classed as a learner for 


only a short time. That leaves no pro- 
vision of any kind for apprentices. 

In making provision for apprentices, 
there are certain things that should 
have consideration. There should be 
protection against training too many ap- 
prentices of one kind. There should 
be provision for the maintaining of 
standards. Particularly there should be 
protection against a common kind of 
imitation apprenticeship, which consists 
of merely giving the boy a series of 
jobs in different parts of the plant, pos- 
sibly with the addition of some formal 
school instruction. To work out these 
various forms of instruction will require 
time, so for the present some temporary 
expedient must be used, and I would 
suggest the following, in spite of its very 
evident faults. To prevent training for 
jobs in which there is already a surplus 
of workers I have suggested that the 
apprenticeship should be for jobs pay- 
ing $50 per week or more, for such a 
payment demonstrates that there is 
not a surplus of workers. For the other 
forms of protection I see nothing better 
than to depend upon local educational 
authorities. My proposed clause fol- 
lows: 

“The provisions of minimum wage 
and age shall not apply to any person 
taking a combined course of study and 
practice intended primarily as a prepa- 
ration for positions paying $50 per week 
or more, whether the course is under 
the control of a school, an employer, or 
under joint control. If the authorities 
in general charge of vocational educa- 
tion in the community in which the in- 
dustry is located determine that the 
course is not adequate preparation for 
any position paying $50 per week, or if 
the employer refuses the proper authori- 
ties full information about the course, 
no exemptions shall be permitted from 
minimum age or wage.” 


Saving Time in Setting 
Keyseating Cutters 
Discussion 


J. T. TOWLSON 
London, England 


I was much interested in the article 
by Robert S. Alexander under the title 
given above (AM—Vol. 77, page 465). 
But why go to the expense of providing 
gages for all the shafts of various sizes 
that need to be keyseated? 

Having cut many keyways, I have 
always found that a small flat milled or 
planed on the upper side of the shaft— 
finished with a light cut and soapy 
water—will indicate precisely the posi- 
tion required. 
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Half Way 


Manufacturers who have refused to buy modern 
equipment because they thought NRA policy frowned 
on all machinery purchases can abandon that alibi. 
While the new regulations controlling plant expan- 
sion in the cotton-textile industry apply only to that 
industry, it is reasonable to suppose that they will be 
extended to other industries eventually. 

Insofar as these regulations clear up the uncertainty 
regarding machinery replacement or modernization 
they represent a distinct forward step. They require 
registration of all production machines and they 
specify that no additions to plant shall be made, 
during the emergency, without a certificate from the 
Administrator. But the replacement of old units by 
new ones, machine for machine, and the addition of 
units to balance a plant are excepted. Issuance of a 
certificate depends on proof that a machinery purchase 
“will be consistent with effectuating the policy of the 
recovery act.” Recommendations for granting or 
withholding certificates are made to the Administrator 
hy the cotton-textile industry committee. 

Obviously, these regulations can be construed to 
imply the restriction of cotton-textile manufacture to 
existing plants, many of which are full of obsolete 
machinery and therefore must operate as high-cost 
units. The only loophole here is that certificates are 
issued by the Administrator who can disregard the 
recommendations of the industry committee if he 
chooses. If issuance of certificates remained in the 
hands of the industry committee it is not hard to 
figure out how many would be issued. 

As it is, there is a real danger that these regula- 
tions will operate to the disadvantage of the consumer 
and the machinery industry, by maintaining the status 
quo and keeping out any new enterprise that wants 
to enter the field with a modern, low-cost plant. It 
is within the power of the Administrator to prevent 
such a development, but to do so he must have a 
detailed knowledge of every machine using industry 
that will be difficult to secure. 

The clarification of the situation regarding replace- 
ment is highly commendable but it represents only a 
half-way measure. To complete the picture some 
regulation aimed to remove protection from the obso- 
lete machines should be added. 
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Tell Your Men 


Release No. 791 from NRA headquarters should 
be secured and its suggestions followed by every em- 


ployer and manager. This release states that the great 
majority of labor complaints received in connection 
with codes and PRA’s have been caused by misunder- 
standings. The misunderstandings have arisen because 
employers have failed to post in their plants explana- 
tions of the effects of the terms of codes and agree- 
ments on working conditions, hours and wages. 

The release goes on to cite a case where serious 
difficulties were quickly cleared up by posting such 
explanations, and by making sure that all foremen 
understood the whole situation well enough to answer 
any question a perplexed workman might ask. It 
seems rather foolish to call such a simple thing to the 
attention of American manufacturers, but there is 
unquestionably a need for more explanation. Once 
an employer is clear in his own mind as to the signifi- 
cance of his own code or PRA, he should make every 
effort to see that his men are equally well informed. 


Service—Free and Otherwise 


One of our good friends feels that we went too 
far in suggesting drastic modifications of the present 
practice regarding free engineering service. He says 
“it is hard to believe that any machine-tool builder 
would withhold from a customer data on speeds, feeds 
or suggestions for fixtures that would help him to get 
full efficiency from his machine. We have always felt 
that whatever engineering work has to be done for us 
* * * was fully paid for in the price of the ma- 
chine * * * There may be special cases where a 
customer should pay for special designing work or 
services and I am sure an ordinary sense of fairness 
could decide these cases.” 

Proper speeds and feeds are necessary information 
for any user of a machine. Even general suggestions 
as to fixtures can be made a part of advertising litera- 
ture or instructions accompanying the machine. Such 
information is of course included in the price of the 
machine. But if our friend could see the thousands 
of dollars worth of suggestions made at the demand of 
users who play one builder against all the rest, or who 
merely want to check up on their own practice, he 
would modify his ideas as to what such concerns con- 
sider “an ordinary sense of fairness.” There are all 
too many cases where the ideas, sketches and blue- 
prints that have cost the industry many thousands of 
dollars are handed over to a local shop to have the 
fixtures made. These small shops, having had no 
expense for designing and frequently without any real 
idea of overhead, can naturally build the fixtures at a 
lower price than was quoted by the shops where they 
were designed. And some users object to being consid- 
ered unfair in such cases. 
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Cooperation is the keynote of the day and should 
be encouraged between user and builder, as well as else- 
where. All engineers, unlike other professional men, 
give much engineering advice for which they receive 
no compensation. But the practice of giving free 
engineering service has grown to such proportions and 
been subjected to such abuses that drastic steps seem 
necessary to correct it. In fairness to those who do 
not need such service, those who do should be willing 
to pay for what they require. Such a plan would 
automatically check the promiscuous demand for tool- 
ing plans and layouts that are requested even when 
there is no intention of placing an order. 

We are as much interested in the welfare of the user 
as of the builder. We feel that both will benefit by 
eliminating the abuses that have grown up under the 
name of free engineering service. Both user and builder 
are interested in securing the greatest efficiency from 
their machine equipment. Eliminating unnecessary 
and unwarranted expense cannot fail to benefit all 


concerned. 
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Washington—Moves to force rapid credit expansion 
include formation of corporation to buy frozen assets 
of closed banks, and slum clearing real estate corpora- 
tion . . . “Buy now” campaign gets under way 
Federal Humphrey 
declines to be fired by Roosevelt Gen. John- 
son tells American Federation of Labor it has no 
monopoly on labor organizing Green re- 
elected president as convention indorses stand against 
inflation, orders boycott of German goods 
Hopkins reports 15,000,000 on relief rolls 
inaugurates four weeks’ mobilization for 


Trade Commissioner 


President 
human needs campaign with radio appeal for com- 
munity chests and organized private charity 
Norman H. Davis asserts at Geneva that U. S. will 
remain neutral in Europe disputes Roose- 
velt issues executive order to Gen. Johnson to authorize 
punitive measures against code evaders Fed- 
eral Trade Commission and other agencies begin cam- 
paign against high salaries President invites 
Russia to send representatives to open conversations 
on recognition. 


Foreign—Germany withdraws from League of Na- 
tions and Disarmament Conference Japan 
happy, European nations disturbed at possibilities 

Tension between Russia and Japan over 
Chinese Eastern Railway increases Oil and 
mineral resources in Arabian kingdom threaten local 
warfare and strained relations between British, Italian 
and Soviet backers of local rulers Daladier 
proposes NRA program for France Austria 
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adopts Blue Eagle . . Six Latin-American coun- 
tries initial anti-war pact . . . Further improve- 
ment of British trade shown by increase of £6,000,000 
in exports, £3,500,000 in imports in September . . 
Argentina signs new trade treaty favoring England 

Nazi attacks on Americans and insults to 
American women threaten friendly relations. 


Finance—Senator Fletcher urges control of all security 
exchanges to curb gambling . Fourth Liberty 
Loan totaling nearly two billions to be converted to 
save U. S. many millions in interest Con- 
tinental-Illinois Bank, of Chicago, first large unit to 
sell preferred stock ($50,000,000) to R.F.C. 

Bank loans to business increasing Roosevelt 
announces policy of dealing in gold through R.F.C. 
as step toward managed currency Unsettled 
European political situation starts flow of funds to 
U. S.. reaction ensues Senate committee 
unearths big figures as it tackles Chase Securities Cor- 
Profits of industrial companies im- 
New York banks agree 


poration 
prove in third quarter 


to sell notes to R.F.C. 


Industry—Silk strikers go to Washington to protest 
wage cuts at cotton code hearing U. S. Steel's 
backlog declined in September Factory em- 
ployment in New York State up 6 per cent in Sep- 
tember Beer-bottle business boosts Owens- 
Illinois dividend 25 cents . Steel leaders accept 
President’s compromise offer on qualified “check-off” 
28,000 out of 33,000 Chrysler employees vote 

to join joint shop council Continental Can 
restores dividends to 1932 basis W. S. Knud- 
executive vice-president of General 
Standard of Indiana ends part-time 
Textile payrolls 


sen becomes 
Motors 
work, adds 3,300 to payrolls 
up 100 per cent under NRA code. 


Trade—Average cotton yield per acre reaches high 
point as yields of wheat and corn seek new lows . . 
Economist for Fairchild publications predicts retail 
price rise of 25 per cent by spring AAA 
and NRA officials compromise by omitting price fix- 
ing from retail codes 1934 auto show plans 
point to attractive exhibits 25 makers will 
have space .. Removal of “Made in Germany” 
labels from merchandise brings U. S. investigation on 
ground of tariff law violation Retail prices 
rose 4.2 per cent in September, wholesale prices 2 per 
cent . . . Tariff Commission to study foreign 
trade as it affects NRA. 


Indicators—Steel production drops to 39 per cent of 
capacity . Electric power output drops but 
is 7.4 per cent over 1932 . Copper price declines 
to 714 cents Business Week’s index off a point 
to 61.3. 
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Kerr Heads Gear 


Code Committee 


Recovery drive stimulus swells A.G.M.A. membership 


At the sixteenth semi-annual meeting 
of the American Gear Manufacturers’ 
\ssociation, held at Wilkinsburg, Pa., 
October 17-18, H. H. Kerr, president, 
Boston Gear Works, was appointed 
chairman of the committee to confer 
with Administration officials at the asso- 
ciation’s code hearings in Washington. 
Other members of the committee are 
E. S. Sawtelle, Tool Steel Gear and 
Pinion Co., Howard Dingle, Cleveland 
Worm and Gear Co., G. L. Markland, 
Jr., Philadelphia Gear Works, F. H. 
Fowler, Foote Bros. Gear and Machine 
Co., L. R. Botsai, Westinghouse Electric 
& Manufacturing Co., and J. C. Me- 
Quiston, secretary, ALG.M.A. The com- 
mittee had already done considerable 
work on a code of fair practice, and its 
appointment was in the nature of offi- 
cial confirmation. 

Differing from previous meetings, in 
that technical discussions gave way to 
commercial topics of deep interest to the 
members, the sessions were well at- 
tended. The gear manufacturers’ code 
of fair practice was the chief subject be- 
fore the gathering. Although a prelim- 
inary code had already been submitted 
to the NRA, a number of revisions were 
brought up. Only minor changes were 
made in the revised code, as submitted 
by the committee, calling for a maximum 
week of 40 hours and minimum wages 
of 40 cents an hour with the usual pro- 
visions for apprentices and learners. 

A code authority is to be set up which 
will include six association members rep- 
resenting geographical divisions of the 
country. Pending approval of the code 
the following were tentatively selected 
for this function: New England, H. H. 
Kerr; Metropolitan area, R. C. Ball, 
Philadelphia Gear Works; Southern, R. 
Ferguson, Ferguson Gear Works; Cen- 
tral, Howard Dingle; Western, F. H. 
Fowler; Pacific Coast, F. B. Drake, John- 
son Gear & Manufacturing Co. One 
representative on the code authority will 
be appointed by companies in the indus- 
try not members of the A.G.M.A. and 
one by the NRA. 

Uniform cost accounting and collection 
of statistics is provided for. Article X, 
on fair practices, in addition to the cus- 
tomary regulations against selling below 
cost, false invoicing, disparagement of 
competitors and industrial bribery, con- 
tains the following paragraph: 
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“(g) To misrepresent, directly or in 
directly, the offer of one supplier to a 
competing supplier in conducting nego 
tiations as purchasers of materials for 
use in gear manufacture.” 

In short the association will sponsor 
clean buying practices as well as clean 
selling. This provision is believed to be 
novel in industrial codes. 

As representing a basic industry, the 
gear manufacturers voted unanimously 
not to affiliate with any other metal- 
working group. The association also 
voted to include most of the provisions 
of a supplementary code presented by the 
committee in the basic code in order to 
make these sections authoritative as soon 
as possible. These additions have to do 
with the submission of price lists to the 
code authority and other provisions af- 
fecting the submission of bids and the 
closing of contracts. 

E. W. Miller, Fellows Gear Shaper Co., 
president of the A.G.M.A., presided at 
the sessions and delivered the opening 
address. L. R. Botsai, chairman of the 
membership committee reported 79 mem- 
bers which include additions as follows: 
full members: Charles Bond Co., Braun 


Gear Corporation, Chicago Gear Works, 
Cleveland Worm & Gear Co., DeLaval 
Steam Turbine Co., Earle Gear & Ma- 
chine Co., Ganschow Gear Co., Globe 
Engineering Co., Illinois Gear and Ma- 
chine Co., and the Western Gear Works; 
affiliate members: Quaker City Gear 
Works and Michigan Gear & Engineer- 
ing Co. 

In his report as treasurer and finance 
committee chairman, J. H. Jackson, 
Pittsburgh Gear Works, described a new 
method of assessing dues to provide for 
the association’s widening activities and 
submitted amendments to the constitu 
tion and by-laws incorporating proposals 
which were accepted. Within certain 
limits, dues will hereafter be made a per- 
centage of each member company’s gross 
sales. In addition, a new non-voting 
affiliate membership is set up for con- 
cerns with annual sales of less than $25,- 
000 with lower dues. 

Among the papers, “Merchandising 
Gears,” by Francis A. Emmons, sales 
manager, Foote Bros. Gear & Machine 
Co., stimulated considerable discussion. 
Mr. Emmons emphasized the need of 
market analysis, advertising and service. 
As a direct result of the discussion fol- 
lowing the paper a committee to investi- 
gate the possibilities of association ad- 
vertising has been appointed consisting 
of H. H. Kerr, G. L. Markland, Jr., 
H. O. James, D. O. James Gear and Ma- 
chine Co., and J. C. MeQuiston. 

Roscoe Seybold, comptroller, Westing 
house Electric & Manufacturing Co., in 
a paper “NRA and Cost Accounting” 
showed the need for a uniform method of 
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As one leading machinery dealer 
puts it, activity in machinery sales 
now is at a higher rate than many 
men in the industry realize or will 
admit. There is a generally better 
feeling throughout the trade even 
though things are not as good as 
had been hoped. It was a matter 
of general surprise that the Sep- 
tember machine tool sales index 
did not drop more than a few 
points below August. October 
promises to be at least as good. 

Opinions differ in the eastern 
territory heading up in Boston, 
New York and Philadelphia. Some 
dealers found October better than 
September, others not so good. 
Used machines, some rebuilt, are 
cutting in on new sales. Labor un- 
rest seems to have subsided some- 
what. Enough orders continue to 
materialize in Pittsburgh to keep 
hopes up. Inquiries are fewer but 
so are labor troubles. Cleveland 
tool shops are profiting from the 
Detroit strike, some of them being 
booked solid, two shifts, for sev- 
eral months. Orders are increas- 
ing slowly. 


The protracted strike in the De- 
troit tool and die shops has hurt 
machinery and supply sales, but 
even so some business is being 
placed. There is a noticeable op- 
timism among plant executives. 
The overwhelming vote for the 
Chrysler works council plan is a 
good sign. Indianapolis reports 
some improvement in business in 
that territory. Labor trouble is 
practically confined to the mining 
region. October started off well in 
Cincinnati but the latter half of 
the month was less encouraging. 
Inquiries are off but some orders 
are being taken. Labor conditions 
are threatening but no open out- 
breaks have occurred. 

Chicago business in machinery 
has been below expectations but 
everybody has had some business 
during October. No labor troubles 
of moment. Orders are still well 
above the low level of last spring. 
Price chiseling is still current in 
Milwaukee but inquiries and orders 
are both looking up somewhat. 
Labor organizers appear to be mak- 
ing some headway. 
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cost keeping under the code and de- 
scribed the provisions made in this re- 
gard by NEMA. 

A forceful summary of “Ethics and 
Trade Practices” was submitted by How- 
ard Dingle, president, Cleveland Worm 
& Gear Co. Mr. Dingle pointed out 
the need for firm bidding and fair meth- 


ods in buying as well as selling practices. 

Many of those attending the meeting 
took the opportunity to visit the works 
of the Allegheny Steel Co., Bracken- 
ridge, Pa., and the American Sheet & 
Tin Plate Co., Vandergrift, Pa., as ar- 
ranged by the Association of Iron & 
Steel Electrical Engineers. 


Executive Committee Appointed 
for MAPI 


Thirteen members have been ap- 
pointed by John W. O'Leary, president 
of the Machinery and Allied Products 
Institute, to form an executive commit- 
tee for one of the largest groups to be 
enrolled under the NIRA. Companies 
and trade associations representing a 
combined payroll of more than 180,000 
skilled workers are to be represented by 
this body. Committee members are as 
follows: 

I. N. Beeler, of the Ames Iron Works, 
representing the Steam Engine Manu- 
facturers Association. 

J. G. Benedict, of the Landis Machine 
Co., representing the National Machine 
Tool Builders Association. 

P. C. Brooke, vice-president of Fair- 
banks, Morse Co., representing the Scale 
and Balance Manufacturers Association. 

W. C. Dickerman, president of the 
American Locomotive Co., representing 
the Diesel Engine Manufacturers Asso- 
ciation and the Railway and Industrial 
Spring Association. 


Metal Working Code Hearings Scheduled 


Robert E. Friend, president of the 
Nordberg Manufacturing Co., represent- 
ing the Hoist Builders Association. 

George H. Houston, president of the 
Baldwin Locomotive Works, representing 
the American Steel Tire Manufacturers 
Association. 

Russell C. Jones, vice-president of 
Griscom-Russell Co., representing the 
Heat Exchange Institute. 

D. C. Keefe, executive vice-president 
of the Ingersoll-Rand Co., representing 
the Compressed Air Institute. 

A. M. Mattison, president of the Mat- 
tison Machine Works, representing the 
Association of Manufacturers of the 
Woodworking Industry. 

C. E. Searle, executive vice-president 
of the Worthington Pump and Machin- 
ery Corp., representing the Hydraulic 
Institute. 

Harold C. Smith, president of the Illi- 
nois Tool Works, representing the Metal 
Cutting Institute. 

George P. Torrence, president of the 








Deputy 
Date Place Administrator Association 
Oct.25 Carlton Hotel H. O. King Institute of Cooking and Heating - 
Appliance Manufacturers 
Oct. 26 Old H. O. Building Malcolm Muir Grinding Wheel Manufacturers 
Oct. 26 Raleigh Hotel Malcolm Pirnie National Screen Institute 
Oct. 26 Mayflower Hotel R.B. Paddock National Band Instrument Manu- 


Oct. 27 Mayflower Hotel 


R. B. Paddock 


facturers 


National Oxygen and Acetylene 





Oct. 27 Shoreham Hotel Malcolm Muir Associated Machine Tool Dealers 

Oct. 27 Carlton Hotel H. O. King Non-Ferrous Foundry 

Oct.30 Washington Hotel R. B. Paddock Dental Manufacturers of America 

Oct. 30 U.S. Chamber of Com. Malcolm Pirnie American Institute of Steel Con- 
struction 

Oct.31 Old H. O. Building H. O. King American Institute of Bolt, Nut and 
Rivet Manufacturers 

Nov. 1 New H. O. Building Malcolm Muir Clothes Pressing Machinery Appli- 
ance Industry 

Nov. 2 Old H. O. Building Malcolm Muir Special Tool, Die and Machine Shop 
Institute 

Nov. 2 Releigh Hotel H. O. King Alloy Castings 
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Link Belt Co., representing the Associa- 
tion of Conveyor and Material Prepara- 
tion Equipment Manufacturers. 

C. W. Wagner, president of the Na- 
tional Equipment Corporation, repre- 
senting the Concrete Mixers Manufac 
turing Institute. 


Merit Clause Still 
Unsettled 


Presidential approval of the agricul- 
tural implement code with its “merit” 
clause deleted threatened to cause an 
open challenge to NRA. Since the auto- 
mobile code “slipped through” specifying 
the employer’s right to advance work- 
ers on merit, accompanied by loud labor 
protests, the administration’s policy has 
been to avoid any qualification to the 
mandatory Section 7a on collective bar- 
gaining. 

Implement makers, however, felt 
strongly on the point and took the pre- 
caution of inserting another clause to the 
effect that alterations by the Chief Exe- 
cutive would not bind the industry until 
accepted by them. However, a promise 
to representatives of this group that “a 
solution satisfactory to all” would be 
reached has temporarily, at least, post- 
poned a showdown. 

Another instance affecting the merit 
clause was the invention of John C. Gall, 
of the National Association of Manufac- 
turers, who has written a substitute to 
the usual form as follows: 

“No employee and no one seeking 
employment shall be deprived of his 
right to employment or advancement on 
the basis of merit, without regard to his 
membership or non-membership in any 
organization.” 

The idea is to make the clause a labor 
provision rather than an industry pro- 
vision on the basis that Section 7 of 
NIRA is incomplete in that it does not 
fully safeguard the employee’s rights. 
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New Set-Up 
for NRA 


Charted on this page is the new or- 
ganization set-up that has evolved from 
four months of the NRA. Key positions 
have been defined, each with its own 
staff, to operate. on a functional basis. 
American industry is divided into four 
major divisions, each under a divisional 
administrator who has been through the 
tough days of organization and confu- 
sion. 

These four are Malcolm Muir, K. M. 
Simpson, A. D. Whiteside, and General 
C. C. Williams, all of whom have-been 
with the Recovery Administration since 
its inception. They will form the nu- 
cleus of the planning board. The other 
members will be General Johnson; his 
two assistants, Edward F. O’Grady for 
labor and Col. Robert W. Lea for indus- 
try; Donald R. Richberg, counsel; Dr. 
Alexander Sachs, chief economist; Gen- 
eral Thomas S. Hammond, who will 
marshall trade associations for their part 
in the new scheme of things; Charles 
Michelson, chief of public relations; 
Robert K. Straus, in charge of liaison 
with federal departments; and Alvin 
Brown, new executive officer of the NRA. 


30-Hour Week Not 
NRA Goal 


Quite incidentally, a statement by 
Assistant Deputy Administrator George 
Brady reaffirmed the working hour pol- 
icy of the Administration as affecting 
the capital goods industries. During 
the joint hearing of the canning and 
packing, and packaging machinery in- 
dustries code, B. C. Skinner, represent- 
ing the Florida Citrous Fruit Machinery 
Co., made an attack on the 30-hour 
week. 

Mr. Brady, presiding, interrupted to 
ask whether Mr. Skinner was under the 
impression that the Administration was 
seeking a 30-hour week. To Mr. 
Skinner’s reply that R. S. Newham, rep- 
resenting the metal trades department 
of the American Federation of Labor, 
had requested such a week, Mr. Brady 
replied that “in these capital goods in- 
dustries, the head of the Labor Advisory 
Board of NRA has ruled quite other- 
wise.” 

Both codes set a 40-hour maximum 
week with certain exceptions. The pack- 
aging machinery code suggested a mini- 
mum wage of 40 cents an hour, while 
the canning and packing machinery 
code set 32 te 40 cents an hour, depend- 
ing on population. 

In addition to the 30-hour week Mr. 
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Newham called for a 45-cent minimum 
wage. He stated that in 1931 only 4 
per cent of the average unskilled work- 
ers received less than 35 cents an hour 
and that the codes would provide little 
improvement. 

Labor provisions were defended by 
Ogden S. Sells, of the Canning and 
Packing Machinery Institute, asserting 
that the minimum wage paid in 1929 
was only three cents an hour above the 
minimum provided for at the present 
time despite the fact that “sales for the 
first half of 1933 were only twelve per 
cent of what they were in 1929.” He 
further stated that labor’s share in the 
sales dollar had increased from 18% 
cents in 1928 to 331% cents in 1933. 


More Codes Approved 


President Roosevelt’s approval of 
codes for the pump manufacturing, com- 
pressed air and heat exchange industries 
brings the total on the O.K. list up to 
57. All of these codes provide for a 
40-hour work week and a 40 cent mini- 
mum wage. 

These codes are the first of the Ma- 
chinery and Allied Products affiliates to 
receive final sanction. It is probable 
that the 40-40 labor provisions will set 
a precedent for other industrial groups 
in the MAPI fold. No merit clause was 
included in any of the three codes as 
passed on to the President. 


Navy Tool Awards 
Still Small 


Most of the special allotment of 
$2,100,000 for machine tools and shop 
equipment is still intact. Of this fund, 
appropriated by Public Works Admin- 
istrator for the benefit of navy yards, 
naval air stations and naval vessels in 
commission, only $15,411 was awarded 
at the close of the week ending October 
21. Status of the allotment at that 
time was: 

Total requisitions prepared $1,601,562 

Equipment ordered for man- 


ufacture at navy yards 36,300 
Advertised bids to date 913,334 
Contracts awarded and mis- 

cellaneous purchases as- 

signed 15,411 
An allocation of $712,000 was re- 

cently released by the Public Works 


Administration for machine tools and 
shop equipment. Warrant for this item 
has not as yet been received. 


Ammerman Made Deputy 


On October 19, K. J. Ammerman was 
appointed deputy administrator of the 
NRA in charge of codes for the automo- 
tive, rubber and allied industries. After 
his graduation from Lafayette in 1916, 
Mr. Ammerman became Engineer of 
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Standards of the Simplex Automobile 
Co. and was later connected with the 
Wright-Martin Aircraft Corporation. 
Following the war, he became sales 
manager of the Newark, N. J., branch 


Motor Co. More re- 
cently he has been assistant to the 
president of the American Car and 
Foundry Motors Co. and sales manager 
of the Comet Aviation Engine Co. 


of the Packard 


Toolmakers Code Sets 


70-Cent Wage 


Seventy cents an hour for direct labor 
in the manufacture of tools, special dies, 
jigs and fixtures is specified in the code 
of fair competition presented by the 
Special Tool, Die and Machine Shop In- 
stitute. Other workers will receive a 
minimum of 40 cents an hour. A 48- 
hour work week is provided for tool- 
makers and 40 hours for other employ- 
ees. Deputy Malcolm Muir will con- 
duct the hearing to be held November 2. 


Johnson Asks Business 
Papers’ Aid 


A telegram sent by General Hugh S. 
Johnson on October 18 to a session of 
the Associated Business Papers together 
with the National Conference of Busi- 
ness Paper Editors asked consideration 
of ways and means to release deferred 
purchases of durable goods. General 
Johnson said in part, “We must insure 
this upward trend by making it practic- 
able for purchasing of durable goods to 
be resumed again, so that the industries 
that make such goods and the workers 
normally employed in these industries 
may again have an income. It is within 
your province to contribute mightily to 
the release of the dammed-up demand 
for machinery and equipment and other 
goods required by mills and factories 
and our transportation systems for fully 
efficient operation under today’s con- 
ditions.” 


Foundry Equipment Orders 
Are Lower 


Gross orders of foundry equipment at 
34.9 for September are off sharply from 
August when the index was 56.3. In 
September, 1932, the index was 11.9. 
Shipments were also down to 41.5 as 
against 49.7 in the preceding month and 
10.2 in September of last year. Unfilled 
orders were off slightly at 32.0 compared 
to 35.3 in August and 17.6 in September, 
1982. 
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Taylor Celebration Will Feature 
A.S.M.E. Annual Meeting 


On December 7, at the Stevens Insti- 
tute of Technology, Hoboken, N. J., a 
celebration will be held in honor of 
Frederick W. Taylor during the annual 
sessions of the American Society of 
Mechanical Engineers. An exhibit of 
Taylor memorabilia will be displayed. 

At 9:30 a.m. the metal cutting divi- 
sion will convene to hear a paper, “Per- 
formance of Cutting Fluids when Cut- 
ting Off Various Metals in a Power 
Hacksaw,” by Professor O. W. Boston 
and C. E. Kraus, University of Michi- 
gan. Following this Asst. Prof. L. 
Thomassen and D. M. McCutcheon, Uni- 
versity of Michigan, will present 
“X-Ray Determination of Depth of Cold 
Working.” 

A lathe demonstration will be held in 
the Deale Laboratories from 2 to 5 p.m. 
From then until 6 o'clock, visitors will 
be entertained by a short play. At 8 
o'clock, following supper, Supreme Court 
Justice Brandeis will address the 
gathering. 

The other sessions of the society will 
be held in New York at the Engineering 
Societies Building. Among the many 
papers to be given during the week the 
following are of especial interest in the 
metal-working field: 


DeceMBER 5 

9:30 a.m. 
RAILROAD SESSION 
“Locomotive Counterbalancing,” 

Fry, Edgewater Steel Co. 
“Research and Development of Light- 
Weight Cars,” E. E. Adams, vice-president, 

Pullman Co. 


Lawford 


2:00 p.m. 


SYMPOSIUM ON MILLING VS PLANING 


“Economics of Planing vs. Milling,” A. C, 
Danekind, General Electric Co. 

“The Economics of Planing and Milling 
as Machine Shop Processes,” R. E. W. 
Harrison, Ingersoll Milling Machine Co. 

“The Comparative Advance of Planers 
and Milling Machines,” Forrest Cardullo, 
chief engineer, G. A. Gray Co. 


DeceEMBER 6 
9:00 a.m. 
LUBRICATION RESEARCH 

“Heat Effects in Lubricating Films,” 
Albert Kingsbury, president, Kingsbury Ma- 
chine Works. 

“Oil Film Whirl—A non-whirling Bear- 
ing,” Burt L. Newkirk and Lloyd P. Grobel, 
General Electric Co. 

2:00 p.m. 
LUBRICATION ENGINEERING SESSION 

“Railroad Service Testing of Journal 
Lubrication and Lubricants,’”’ Robert Job, 
vice-president, Milton Hersey Co., Ltd. 

“Investigation of Properties Necessary 
for All-Year Car Oil,” Clifford M. Larson, 
Supervising Engineer, Sinclair Refining Co. 


“Errors and Corrections in Viscosimeters,” 
Clifford M. Larson and Harvey Konheim, 
consulting engineer. 


2:00 p.m. 
FOUNDRY SESSION 


Auspices of Machine Shop Practice Division 
and Foundrymen’s Association 


“The Meaning of the Transverse Test of 
Cast Iron to the Designing Engineer,” 
James T. MacKenzier, Metallurgist, Amer- 
ican Cast Iron Pipe Co. 


“Welded Joints,” Everett Chapman, vice- 
president, Lukenwald, Inc. 
DecEMBER 7 
9:30 a.m. 
ECONOMIC SESSION 
“The Problems of Industrial Recovery— 


Industrial Codes and Cooperation,”’ Colonel 
Malcolm C. Rorty, consulting economist. 


Discussion opened by Ralph E. Flanders, 
president, Jones & Lamson Machine Co. 
2:00 p.m. 


MECHANICAL SPRINGS 


“Analysis of Stress in a Helical Spring of 
Circular Wire,” Professor H. C. Perkins, 
Cornell University. 


“Elastic Behavior and Creep,’ Professor 
M. F. Sayre, Union College. 

“Fatigue and Mechanical Properties of 
Spring Material,” D. J. McAdam, Jr., metal- 
lurgist, U. S. Bureau of Standards. 


“An Investigation of Eccentricity of Load 
in Helical Springs,” J. B. Reynolds. 
2:00 p.m. 


ENGINEERING EDUCATION SESSION 


“What Industry Wants our Engineering 
Students to have in the Way of Economic 
Training,” Ralph E. Flanders. 


Wire Machinery Builders 
Elect Officers 


At the first annual meeting of the 
Wire Machinery Builders Association, 
held in Detroit, October 2-3, the follow- 
ing officers were elected: 

President, Philip M. Morgan, Morgan 
Construction Co. 

Vice-President, L. A. Vaughn, Vaughn 
Machinery Co. 

* Vice-President, Josiah Judd, Thomson- 
Judd Wire Machinery Co. 

Secretary & Treasurer, G. D. Hartley, 
Sleeper & Hartley, Inc. 

Executive Committee: Philip M. Mor- 
gan, Chairman; W. D. Pierson, Water- 
bury Farrel Fdry. & Machine Co.; Harold 
Wells, Frank L. Wells Co.; E. F. Shuster, 
F. B. Shuster Co.; L. A. Vaughn, Vaughn 
Machinery Co. 

Representative to MAPI: Philip M. 
Morgan. 

Code and fair practice committee: 
E. F. Shuster, F. B. Shuster Co.; G. D. 
Hartley; W. D. Pierson; L. A. Vaughn; 
R. H. Brennan, E. J. Manville Machine 
Co. 

Statistical and accounting committee: 
L. A. Vaughn; Harold Wells; W. D. 
Pierson; Jacob Nilson, A. H. Nilson Ma- 
chine Co. 
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September Orders for Machine Tools 


Index A Index B Index C Total 
Number of reports 24 21 7 
Class bases $7,716,117 $564,892 $120,732 83,401,741 
Gross orders for month 60.3 37.3 42.8 55.8 
Cancellations 1.0 0.7 0 0.9 
Net orders. 59.3 36.6 42.8 54.9 
Shipments. 45.3 32.9 34.6 42.9 
Unfilled orders 89.4 79.9 36.4 85.9 
Three months’ average of gross orders 59.1 41.9 49 1 55 


Base 
Index A — Base more than $50,000. 
Index B — Base $10,000 to $50,000. 
Index C — Base less than $10,000. 


Machine Tool Orders 
Fall Slightly 


Despite a general slackening of busi- 
ness traceable to uncertainty caused by 
strikes, disputes over code provisions, 
and indecision on the monetary policy, 
the September machine tool index held 
up comparatively well. At 55.8 gross 
orders were only 1.6 below the August 
figure and better than any other month 
since January, 1932. The September 
index of shipments at 42.9 was the high- 
est since October, 1932, and that for un- 
filled orders at 85.9 was double the ship- 
ment index for the first time in many 
months. 

A rise in the three months’ average 
from 50.4 in August to 55.7 in September 
indicates that the trend is still upward, 
providing the pressure of disquieting de- 
velopments is relieved. At only 50 per 
cent of the 1922-24 level the degree of 
recovery is still meagre, but at least it 
is more than triple the low levels of last 
spring. What is needed now is a better 
distribution of orders. Some of the 
builders of heavy machinery have 
scarcely participated in the improve- 
ment, and there are still about 30 per 
cent of the companies reporting whose 
business is below 20 per cent of their 
bases. In this respect September showed 
up considerably poorer than August. 


Long Elected to Head 
Safety Council 


At the twenty-second annual Safety 
Congress and Exposition recently held 
in Chicago, John E. Long, The Dela- 
ware and Hudson Railroad Corporation, 
was made president. W. E. Worth, In- 
ternational Harvester Co., was elected 
treasurer and W. H. Cameron, manag- 
ing director. 

Mr. Long has been identified with the 
safety movement since 1914, when he 
became safety engineer for the Cana- 
dian National Railways. Since 1918 he 
has been superintendent of safety for 
the D. & H. railroad. 
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Average shipments for the years 1922-24. 


Award winners of the Metal Section 
safety contest in the heavy machine 
shops division, Groups A and B, were 
C. Hager & Sons Hinge Manufacturing 
Co., Chase Companies, Inc., Emsco Der- 
rick & Equipment Co. and Richey, 
Browne & Donald, Inc. 


Laboratory to Test 
Cotton Machinery 


An allotment of $110,975 was made 
by the Public Works Administration to 
the Bureau of Agricultural Engineering 
for the construction of an experimental 
laboratory at Auburn, Alabama. The 
land occupied will be made available to 
the government by the Alabama Agri- 
cultural College. 

One of the main purposes of the 
laboratory will be to conduct research 
into cotton production machinery and 
to devise methods and equipment par- 
ticularly adapted to the southern states. 


Hirshfeld Made Chairman 


of Development Council 


C. F. Hirshfeld was made chairman 
and C. E. Davies secretary of the Engi- 
neers Council for Professional Develop- 
ment at a meeting in New York, October 
10. Since the council, representing seven 
technical societies, was founded a year 
ago (AM—Vol. 76, page 12@8e) Mr. 
Hirshfeld and Mr. Davies have been 
acting temporarily in these capacities. 

During recent months a definite plan 
has been formulated to carry out the 
council’s purpose “to enhance the profes- 
sional status of the engineer by coordi- 
nating and promoting efforts and aspira- 
tions directed toward higher professional 
standards of education and practice, 
greater solidarity of the profession and 
greater effectiveness in dealing with 
technical, social and economic problems.” 

Committees each covering a part of 
the four-part program are headed by 
Dean R. L. Sackett, Pennsylvania State 
College (student selection and guid- 


ance) ; 


President Karl T. Compton, 
Massachusetts Institute of Technology 
(engineering schools); R. I. Reese, 
American Telephone & Telegraph Co. 
(professional training); and Conrad N. 
Lauer, Philadelphia Gas Co. (profes- 
sional recognition). Reports of these 
committees were presented. 

The gathering was also addressed by 
Dr. Franklin Keller, director of the 
National Occupational Conference, Dean 
Dexter S. Kimball, of Cornell University, 
and Dr. D. B. Steinman. 


Plastics to Be Shown 
at Chemical Exhibit 


Practically all makers of synthetic 
plastics will be represented at the Four- 
teenth Exposition of Chemical Industries 
to be held at Grand Central Palace 
during the week of December 4. The 
value of these materials will be made 
additionally clear by exhibits of machin 
ery used to fabricate them. 


Paper Machinery Needed 
Says Neese 


At the code hearing of the paper ma 
chinery builders, held October 12, E. H. 
Neese, president of the Paper Machine 
Builders Association, stated that addi- 
tional machinery 
pulp and paper manufacturers to meet 


would be needed by 


production under the limitations of the 
NIRA. In defending the 40-hour week 
and 40 cents an hour fixed by the code, 
Mr. Neese said that a small increase in 
demand would restore 1928-9 employ- 
ment in the industry and that any fur- 
ther reduction in 
down both paper 
paper machinery builders. 

W. P. McGinn, representing the In- 
ternational Association of Bridge, Struc- 
tural and Ornamental Iron Workers, 
and R. S. Newham, representing the 
International Association of Machinists, 
asked for a 30-hour week. 


hours would slow 


manufacturers and 


Laist Heads Copper & Brass 
Research 


Frederick Laist, vice-president of the 
Anaconda Copper Mining Co., was 
elected president of the Copper & Brass 
Research Association at its thirteenth 
annual meeting. Vice-presidents elected 
were: F. S. Chase, president of the 
Chase Brass & Copper Co.; C. D. Dal- 
las, president of Revere Copper & Brass 
Incorporated; H. Donn Keresey, presi- 
dent of the Anaconda Wire & Cable Co.; 
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Louis S. Cates, president of Phelps 
Dodge Corporation. C. T. Ulrich, treas- 
urer of the Kennecott Copper Corp., was 
re-elected treasurer. 





*« PERSONALS -¢ 





W. S. Knupsen, president of the Chev- 
rolet Motor Co., and a vice-president of 
the General Motors Corp., has been made 
executive vice-president of the corpora- 
tion, and will have general supervision 
over all car and body manufacturing op- 
erations in the United States and Can- 
ada. M. E. Coy te, a vice-president and 
auditor of Chevrolet, will take over the 
management of that company. 

H. J. Kuincer has been appointed 
general manager of the Pontiac Motor 
Division, General Motors Corp., accord- 
ing to an announcement of W. S. 
KNUDSEN, executive vice-president. 
Other appointments make Hartowe H. 
CurtTice general manager of the Buick 
Motor Division at Flint and C. L. 
McCuen general manager of the Olds 
Motor Division at Lansing. 

I. J. Reuter who was made general 
manager of the Olds and Buick Divi- 
sions of General Motors, when they were 
consolidated, has retired. 


E. C. Crirrenven has been appointed 
assistant-director of the U. S. Bureau of 
Standards, in charge of research and test- 
ing. He fills the vacancy caused by the ap- 
pointment of Dr. L. J. Griees to the 
directorship of the bureau in June. Mr. 
Crittenden was formerly chief of the 
division of electricity. 

Norman L. Daney, has been made 
general manager of the Harris Seybold 
Potter Co., Cleveland, manufacturer of 
printing presses, paper cutter and book- 
binding machinery. 

J. F. G. Mituer, formerly vice-presi- 
dent and treasurer of the American 
Blower Corp., Detroit, has been made 
vice-president of the B. F. Sturtevant 
Co., Boston. 

L. W. Nasu, for a number of years 
chief designing engineer of the rolling 
mill department, Salem, Ohio, Works, 
of the E. W. Bliss Co., has been made 
manager of that plant to succeed Lioyp 
JONEs, resigned. 

H. Srantey Rocers, general super- 
intendent of the Heppenstall Co., Pitts- 
burgh, has resigned, after being asso- 
ciated with the company since 1923. 

Louis Srerrurts, of East Cleveland, 
Ohio, formerly chief engineer and as- 
sistant manager of The Economy Engi- 
neering Co., Willoughby, Ohio, manufac- 
turers of special automatic machinery, 
is no longer connected with that organi- 
zation. 
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Randles of Foote- 
Burt Dies 


George E. Randles, 57, president of 
the Foote-Burt Company, Cleveland, 
and credited with development of a line 
of special drilling, boring and tapping 
machines that helped to make possible 
the mass production of automobiles, 
died Oct. 14. Mr. Randles served as 
director and treasurer of the National 





Machine Tool Builders’ Association for 
many years. He was also a director of 
the National Acme Co. 

In 1893 Mr. Randles became a ma- 
chinist apprentice at the Pratt & Whit- 
ney Co., and remained with that con- 
cern for several years as machinist, tool- 
maker and road demonstrator, finally 
becoming European representative. From 
1900 to 1906 he was connected with the 
Philadelphia office of Manning, Maxwell 
& Moore, Inc., and was made manager. 
In 1906 he became associated with the 
Foote-Burt Co., as vice-president and 
manager. In 1919 he obtained control 
of the company and became president. 
During the World War Mr. Randles 
was made director of the maintenance 
division, Motor Transport Corps, and 
while there put into operation a suc- 
cessful system for the repair and re- 
building of army automotive transpor- 
tation vehicles. 





- OBITUARIES . 





Joun G. Bannister, formerly vice- 
president of the Walworth Co., Boston, 
and recently retired, died October 14 at 
the age of 73. 

Kenneto E. Buiam, 46, assistant 
superintendent of the Erie Forge & 
Steel Co., Erie, Pa., died October 6. 

Georce H. Warwick, chief inspector 
and formerly general sales manager of 
the Syracuse Chilled Plow Co., Inc., died 
October 15, following a brief illness. 





“BUSINESS ITEMS» 





Gisholt Machine Co., Madison, Wis., 
has opened a Chicago office at Room 
440, West Town Safe Deposit Bldg., 2400 
West Madison St. Currrorp J. Baxter, 
Chicago representative for several years, 
and Tuomas G. LaManna, formerly 
St. Louis representative, will be located 
there. 

H. Bokor & Co., Inc., 101 Duane St., 
New York, N. Y., has been appointed 
distributor for certain products by the 
following companies: American Rolling 
Mill Co., for stainless steel sheets; 
Simonds Saw & Steel Co., for stainless 
steel rods, plate and strip, and chrome 
and chrome-nickel alloys; Michiana 
Products Corp., for heat- and corrosion- 
resisting, cast and fabricated alloys. 

Pangborn Corp., Hagerstown, Md., 
manufacturers of blast cleaning and 
dust collecting equipment, have made 
sales appointments as follows: Frep E. 
Wo.r, 19 Orchard Terrace, Arlington, 
Boston, Mass., sales engineer in the 
New England territory, and Ratepa M. 
Trent, 604 Chamber of Commerce Bldg., 
Pittsburgh, Pa., sales engineer in the 
Pittsburgh territory. 

The Blaw-Knox Co., has reopened a 
plant at Bayard and Warner Sts., Balti- 
more, Md., and is producing metal floor 
guards. H. W. ZeLuMAn is manager. 

B. H. Hubbert & Son, 200-210 S. Dean 
St., Baltimore, Md., coppersmiths, are 
completing a new plant at 1311-1333 S. 
Ponca St., and will operate both plants. 
Construction of another new plant is 
scheduled for after the first of the year. 

A Canadian subsidiary at Toronto, 
Ont., has been established by the Stand- 
ard Parts Co., Cleveland, Ohio, to 
manufacture bicycles and automotive 
parts. 

Machinery, stock and equipment of 
David Lupton’s Sons Co., 2263 E. 
Allegheny Ave., Philadelphia, Pa., is to 
be sold at auction October 24-27 inclu- 
sive. The company manufactured metal 
sash and shelving. 





. MEETINGS ° 





AMERICAN Society OF MECHANICAL 
Enarineers. Annual meeting, New York, 
Dec. 4-8. Catvin W. Rice, secretary, 
29 West 39th St., New York, N. Y. 


‘Society or AUTOMOTIVE ENGINEERS. 
Annual dinner, New York, Jan. 8. An- 
nual meeting, Detroit, Jan. 22-25. Joun 
A. C. Warner, secretary, 29 West 39th 
St., New York, N. Y. 
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Carbon Steel Castings 


For Industrial, Railroad and Marine Uses 


“T“ENTATIVE Standard A 154- 
338T was accepted for publication 
by Committee E-10 on Standards, 
American Society for Testing Ma- 
terials, on August 16, 1933. These 
specifications are in effect a tentative 
revision and proposed combination of 
the present “Standard Specifications 
for Carbon-Steel Castings,” (A27-24) 
and “Standard Specifications for Car- 
bon Steel Castings for Railroads” 
(A 87-27). An abstract of Tentative 
Standard A 154-33 T follows: 


Scope 


1. These specifications cover carbon 
steel castings to be used for miscella- 
neous and jobbing purposes, for locomo- 
tive and car equipment and for ship 
construction. Two classes and five 
grades of castings are covered: namely. 

Class A.—Castings of one grade, 
designated as Special No. 1, for which 
no physical requirements are specified. 

Class B.—Castings of four grades, des- 
ignated as Regular, Special No. 2, 
Special No. 3 and Special No. 4, for 
each of which physical requirements 
are specified. 

2. Supplements M and R, relating 
respectively to marine and_ railroad 
castings. 


Manufacture 


Process. The steel shall be made by 
one or more of the following processes : 
open-hearth, electric-furnace, converter, 
or crucible. 

Heat-TREATMENT. AIl castings of 
the Regular Grade, and Special Grades 
Nos. 3 and 4 shall receive a heat-treat- 
ment to be selected by the manufacturer, 
adapted to the design, chemical com- 
position, and intended use of the cast- 
ings. A heat-treatment selected by the 
manufacturer may be applied to cast- 
ings of Special Grade No. 1, and shall 
be required when the carbon content 
exceeds 0.30 per cent. No heat-treat- 
ment shall be required for castings of 
Special Grade No. 2. 

Heat-treatment shall consist of one or 
more of the following heating and cool- 
ing procedures which, when applied 
properly, combine to develop grain re- 
finement and other desirable qualities: 
(a) full annealing; or (b) normaliz- 
ing: or (c) normalizing, followed by 
tempering or drawing; or (d) heating 
to the proper temperature and for the 


required time, followed by liquid quench- 
ing or liquid spraying or air blasting, 
with a subsequent tempering or draw- 
ing treatment except when the pur- 
chaser consents to a different procedure. 
No casting shall be liquid quenched, 
liquid sprayed, or air blasted without 
agreement between the manufacturer 
and the purchaser. 

Full annealing shall consist of allow- 
ing the castings to cool after pouring to 
a temperature below the critical range; 
reheating to the proper temperature and 
for the required time (one hour per 
inch of cross-section); and cooling 
slowly in the furnace until the pyrometer 
shows a temperature as low as 500 F 

Normalizing shall consist of allowing 
the castings to cool after pouring to a 
temperature below the critical range; re 
heating to the proper temperature and 
for the required time; and cooling in 
sti'l air at room temperature 


Drawing or tempering shall consist of 
reheating castings previously full an- 
nealed, normalized, or liquid quenched, 
to some temperature below the critical 
range, but not lower than 400 F.; and 
subsequently cooling the castings by a 
method best suited to obtain the de- 
sired results. 

Accelerated cooling by liquid quench- 
ing, liquid spraying, or air blasting shall 
follow a gradual heating of the castings 
to a temperature above or below the 
critical range, and holding at that tem 
perature for the proper time. After 
every accelerated cooling by quenching, 
or air blasting, the castings shall be 
tempered or drawn to relieve cooling 


stresses and/or strains, except where 


the purchaser consents to a different 
procedure. Castings that are liquid 
quenched, excepting those of very sim 


ple, light section-design, shall be re- 
moved from the quenching bath before 


Chemical Properties and Tests 





Carbon, max., per cent 
Manganese, per cent 
Silicon, per cent : 
Phosphorus, max., per cent 
Sulfur, max., per cent 


Class A Ciass B 
o° 0.45 
0.50 to 1.00 0.50 to 1.00 
v.20 to 0.75 0.20 to 0.75 
0.05 0.05 
0.06 0.06 


A maximum carbon content for Class A is specified mainly to identify the 
material as a grade steel suitable in the “as-cast” condition for parts not sub 
jected to severe stresses that justify physical tests The minimum percentages 
of manganese and silicon are specified to assure satisfactory deoxidation of the 
liquid steel. The maximum percentages of manganese and silicon are specified 


to aid in distinguishing between carbon and alloy cast steel 


Generally, cast 











steel intended to contain more than 1.00 per cent manganese or 0.75 per cent 
silicon would be classified as an alloy steel 
~ ° 
Physical Properties and Tests 
(Class B Castings Only) 
Grade 
Special Special Special 
Regular No. 2 No. 3 No. 4 
Tensile Strength, Ib. per sy.in 70,000 60,000 60,000 80,000 
Yield point, Ib. per sq.in. 28,000 30,000 30,000 13,000 
Elongation in 2 in., per cent 24 22 26 17 
36 30 38 25 


teduction of area, per cent 


The minimum ‘¢*nsile properties herein specified are obtainable without liquid 


quenching or spraying. 
The Regular grade is the variety of 


carbon cast steel required for most mis 


cellaneous structural purposes, for large tonnages of castings for railway roll 


ing stock, and for many castings for 
machine tools 


nomically machineable with ordinary 


ships This grade is readily and eco 


Special Grades Nos. 2 and 3 are used mainly for the manufacture of certain 


large special castings for railway equipment 
to have a low-carbon content, making 
with great ease, either in the “as-cast” or in the 


Steel of these grades is intended 
the material very soft and machineable 
annealed condition It is 


believed, generally, that the low-carbon content of these grades gives them an 


important advantage over higher carbon steels, in economical and 


effective 


fusion fabrication with wrought parts of low-carbon steel. 
Special Grade No. 4 is used for purposes that call for higher strength and 


less required ductility than are typical of the Regular Grade 


Usually Special 


Grade No. 4 is machineable without appreciable difficulty with modern machines 
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they attain room temperature, and be 
placed immediately in the furnace for 
any required tempering or drawing. 

CHEMICAL ComposiTION. Steel used 
for the castings shall conform to the 
requirements as to chemical composition 
on preceding page. 

LapLeE ANaAtysis. Analysis shall be 
made from drillings taken at least 3? in. 
beneath the surface of a test ingot ob- 
tained during the pouring of the melt, 
and reported to the purchaser, who may 
make .a check analysis. 

Tension Tests. Steel used for the 
castings shall conform to the minimum 
requirements (preceding page) as to 
tensile properties. It is not intended that 
a maximum limit shall be placed on any 
tensile property required in these spec- 
ifications. 

The yield point shall be determined 
by the drop of the beam or halt in the 
gage of the testing machine, or by an 
extensiometer, at a cross-head speed 
not to exceed 4 in. per min. The tensile 
strength shall be determined at a cross- 
head speed not exceeding 14 in. per min. 

Test SPECIMENS. Tension test speci- 
mens (standard 2-in.) shall be prepared 
from bars cast attached to castings 
where practicable; otherwise, to special 
blocks. Test bars shall remain attached 
to the castings or blocks until sub- 
mitted for inspection, and shall be heat- 
treated with the castings, unless the 
purchaser authorizes separate treatment. 

NuMBER OF TEsTs. One tension test 
shall be made from each melt in each 
heat-treatment charge. After 15 consec- 
utive melts containing Class B castings 
(with exceptions as specified in Supple- 
ments M and R), have been accepted 
for one or more orders, the manufac- 
turer may assemble in groups of five 
melts not exceeding 40 tons each the 
castings subsequently made. The pur- 
chaser shall accept all castings in every 
such group, if the test specimen con- 
forms to the chemical and_ physical 
requirements specified. If this test fails, 
a rehearing shall be granted on the melt 
represented by the failed specimen and 
the four other melts of the group shall 
be tested individually. 

Retests. If the percentage of elonga- 
tion of any tension test specimen is less 
than that specified, and any part of the 
fracture is more than } in. from the cen- 
ter of the gage length, as indicated by 
scribe scratches marked on the specimen 
before testing, a retest shall be allowed. 
If the results of the physical test for any 
lot do not conform to the requirements 
specified, such lot may be reheat-treated, 
but not more than twice. Retests of an 
additional specimen from the same lot 
shall be made. 


Carbon Steel Castings 


Workmanship and Finish 


WorKMANSHIP. The castings shall 
be made in a workmanlike manner, and 
shall conform substantially to the dimen- 
sions on drawings furnished by the pur- 
chaser or to the dimensions of the pat- 
tern supplied. 

FinisH. Minor defects which do not 
impair the strength of the castings may, 
with the consent of the purchaser’s in- 
spector, be welded by an approved 
process. The defects shall first be 
cleaned out to solid metal; and after 
welding, the castings shall be heat- 
treated to relieve cooling stresses and/or 
strains caused by fusion, if required by 
the purchaser’s inspector. 

MARKING. The manufacturer’s name 
or identification mark and the pattern 
number shall be cast on all castings, 
wherever practicable. In addition, the 
numbers of the melts used for pouring 
the castings shall be stamped on all 
castings individually weighing 300 Ib. 
or more. 


Inspection and Rejection 


InspecTION. The inspector represent- 
ing the purchaser shall have free entry 
at all times while work on the contract 
is being performed. The manufacturer 
shall afford the inspector, without 
charge, all reasonable facilities to satisfy 
him that the castings are being furnished 
in accordance with these specifications. 
All tests (except check analyses) and 
inspection shall be made at the place of 
manufacture prior to shipment unless 
otherwise specified. 

Reyection. Unless otherwise speci- 
fied, any rejection based on tests made 
in accordance with these specifications 
shall be reported within five working 
days from the receipt of samples. 

Castings which show injurious defects 
subsequent to their acceptance at the 
manutacturer’s works shall be rejected, 
and the manufacturer shall be notified 
promptly of such rejection. 

REHEARING. Samples which repre- 
sent rejected castings shall be preserved 
for two weeks from the date of the test 
report. The manufacturer may make 
claim for a rehearing within that time. 


Supplement M, for Marine 
Castings 


Grape. All castings shall be of the 
Regular Grade, Class B. One tension 
and one bend test shall be made from 
test bars representing each stern frame, 
stern post, twin screw spectacle frame, 
propeller shaft strut, rudder, steering 
quadrant, tiller, stem, and anchor; and 
from such other castings as may be 


specified before placing the order. When 
a casting is made from more than one 
melt, four tension and four bend tests 
shall be made to represent each casting. 

Specimens for the bent test shall be 
smoothly machined to measure 1 by 4 in. 
in cross-section, with the corners rounded 
to a radius not exceeding ys in. The 
length of the bend test specimen shall be 
not less than 8 in. 

The bend test shall be made by apply- 
ing pressure gradually to one or both 
ends of the specimen at room tempera- 
ture. Steel of the Regular Grade, Class 
B, shall stand being bent cold through 
at least 120 deg. around a pin 1 in. in 
diameter without cracking on the out- 
side of the bent portion. 

A percussion test shall be made on 
each stern frame, stern post, twin screw 
spectacle frame, propeller shaft strut, 
rudder, steering quadrant, tiller, stem, 
and anchor, and on such other castings 
as may be specified before placing the 
order. In making the percussion test, 
the casting shall be suspended and sub- 
jected to severe blows from a hand ham- 
mer on all members chosen by the pur- 
chaser’s inspector for this procedure 
If any visible defect develops, the pur- 
chaser’s inspector shall have the right 
to reject the casting, to authorize weld- 
ing or other repair work, or to accept 
the material. 


Supplement R, for Railroad 
Castings 


A sufficient number of test bars for 
tension test specimens shall be cast at- 
tached to (and near each end of) each 
locomotive frame, to each locomotive 
cylinder, to each locomotive wheel cen- 
ter and to such other castings as may 
be specified before placing the order. 
These test bars shall remain attached 


‘to the castings throughout heat-treat- 


ment and until the castings are presented 
for inspection, unless separate heat- 
treatment of the test bars is authorized 
by the purchaser. 

In the case of small orders for bol- 
sters, truck sides, draft arms, yokes, 
and castings weighing over 180 Ib. each, 
when it is not feasible to produce in one 
melt more than five castings of any kind 
described in this section, the physical 
properties shall be determined from a 
test bar cast attached to some other cast- 
ing of the same melt, or cast separately, 
if authorized by the purchaser. 

All bolsters, truck sides, locomotive 
frames, locomotive wheel centers, loco- 
motive cylinders, and similar castings 
shall have nwmbers cast on them, indi- 
cating the month and the year when 
made. 
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One- and Two-Handed Fixtures 


ALFRED M. WASBAUER 


LACING and removing a part to 

be processed in and out of a fix- 

ture always requires a number of 
hand motions. One-handed fixtures are 
those in which practically all the work 
handling motions are made by one hand. 
Two-handed fixtures are those in which 
the required work handling motions are 
shared by both hands. 

Other characteristics being equal— 
rigidity, accuracy, simplicity—that fix- 
ture which more equally divides the 
work between both hands of the oper- 
ator will be most productive, since the 
combined motion time will be approxi- 
mately split in two. It will also be 
more productive because of causing less 
fatigue on the operator. This applies in 
greater degree as the actual handling 
time represents a greater share of the 
total operating time and is greatest in 
that type of gaging or inspection fixture 











where practically the entire operation 
consists in handling the work. 

Four such fixtures of a simple type 
are illustrated in Figs. 1 to 4. Figs. 1 
and 2 are designed to check the con- 
centricity of seat and stem on a poppet 
valve, and Figs. 3 and 4 to check the 
right angularity of the piston pin hole 
in a piston. 

It should be the aim of the designer 
to obtain smooth, continuous and dupli- 
cate motions for both hands of the oper- 
ator. This may involve some complica- 
tion of design; if so, closer scrutiny is 
indicated to determine whether the in- 
creased convenience and speed of opera- 
tion will warrant the extra 
volved. It is to illustrate these points 
that the examples have been chosen. 

There is little difference in 
tween the two fixtures, shown in Figs. 1 
and 2 but there is quite a difference be- 
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cost be- 
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A simple change in fixture design may accelerate 
the operation and reduce fatigue 
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tween them in speed and convenience of 
operation. In Fig. 2, the operator will 
logically place and remove the work en- 
tirely with the left hand, using the right 
hand merely to twirl the stem where it 
protrudes from the fixture. In Fig. 1, 
the operator will use one hand to place 
the work and the other hand to remove 
it—these two motions being practically 
simultaneous—and either hand to twirl 
the stem. If we allow $ sec. to twirl 
the valve in taking a reading, and 1% 
sec. each to place and remove the valve, 
we can look for a production gain of 
about 25 per cent by using the fixture 
in Fig. 1 over that in Fig. 2. 

Fig. 3 is a simpler fixture than Fig. 4, 
but being one handed, it cannot be so 
fast. The work is heavier than in the 
preceding case, so it is even more im- 
portant that the operator use both his 
hands in order to minimize fatigue. 

Motion study as applied to the oper- 
ation of tools and machines offers oppor- 
tunities for economy not always fully 
realized. For the same effort, less vigor 
is required, less energy expended, if the 
effort is balanced in the body than if it 
is concentrated on one side or in one 
member. 

In Fig. 4, which by the way is prac- 
tically a duplicate of Fig. 3 except for 
its different position and the addition of 
transfer links to the the 
operator can pick up and place the work 
with one hand, and remove and set it 
with the other, thus forming a 

and balanced sequence of mo- 
tions. But in Fig. 3, the work must be 
handled altogether with the right hand, 
unless it be transferred to the left upon 
removal, which would merely burden the 
left hand without the right. 
Since in this case the actual operation 


indicators, 


down 
smooth 


relieving 


consists merely in reading the indicators, 
it is safe to say that the time saving ef- 
fected by using the fixture in Fig. 4 will 
at least equal that cited in the previous 
example, while the relief to the operator 
from fatigue considerably 
greater. 


will be 


Drilling Rivet Holes 
Cc. COLE 


In drilling work that is to be attached 
to other parts by rivets headed over 
into countersinks, time can be saved by 
drilling from the side opposite that to 
be countersunk. With the work so 
placed, the burr made by the drill as it 
comes through will be removed in 
countersinking, thereby eliminating a 
burring operation. 

Designers of drill jigs for this class of 
work would do well to provide for hold- 
ing the work so that the side to be 
countersunk is underneath. 
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Series X VIII— Riveting 
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Material--1/3-in, rivet 
Pressure--2 tons 


 _ 
iid MZEG 




















Pressure--9 tons 


Material--Three 3/16-in. rivets 
Pressufe--22 tons or 7-1/3 tons 


Fh - per rivet 
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Material--3/16 in. aluminum rivet ATA Ve Aw 
Pressure--l-1/2 tons dt KS icy ES < 
QQ _ + Sy : 
Material--1/4 in. countersunk rivet 


Not ful/ Not full 
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#5 ‘Only full Pressure--9 tons (work done cold) Pressure--13 tons, cold 
23° head 
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4tons Whktons 20tons FS. 
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Showing effect of height of rivets NS AYN 
before heading on rivet head proportions Ny SS Th WN 
nw : . % x 
. AN. ‘ 
aa Pressure--22-1/4 tons 
H a / 
tU JFL 
Material--Iron rivet, 5/16 in. by - in 
2-1/4 in. (hole drilled ~ or”, ft 
11/32 in.) Sho [377 a Ya 
Operation--Rivet both ends at same time i 7 
Operation--To close down 5/16-in. Fressure--16-1/8 tens YW "i GFA 
rivet into a 3/8-in. Vy, Yt» VA8 Yj 


























hole, leaving it as shown 
Pressure--25 tons K 


fy # #. Pr 30 tons to 
? ——  - 32 > | essure-- ons coin 
2 . ) Xx rivet head cold 
FF Y, “ fy} 
YK a *- 4 2 


Material--Machine steel rivet 


” re 
Operation--A, Head not rounded at X, 


Pressure--15 tons center figure, in test- 
ing machine 
B. Unsatisfactory results 
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Vitti, at right obtained from 
“Hard plate 50-ton press . 
yyy y All work done cold. A 100-ton press Waterial--Soft steel tube 
- is recommended for a rivet of this size Operation--Open out end as shown 
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Operation--To igo large, thin 
head: Mash down part 
way, then anneal and 
continue mashing. Head 
3/32 inches thick should 
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not be attempted without RX 
annealing = 
Jressure D - Rivet head Material--A, 5/8 in. commercial 
20,000 1b. 0.635 in. copper bar Operation--Rivet 5/8 in., rivet 
40,000 1b. 0.758 in. B, 5/8 in. soft copper rotruding 5/8 in. 
60,000 1b. 0.875 in. bar, end projected 1-1/16 in, Pressure--i6 ton press running 
100,000 1b. 0.995 in. Pressure--A,. 40 tons B, 37-1/2 tons at 110 r.p.m. 
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Series XIX —Hook Seaming and Curling 
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Material--Monel metal, 0.0375 in. 
thick by 2 in. wide Material--Soft, low-carbon steel, 
Operation--Form a hook seam a 0.049 in. thick by 2 in. wide 
Pressure--20,000 1b. + ZF > Operation--Form a hook 
10,000 1b. required to mash Pressure--600 lb. per in. to form hook 
down a hook seam 4 in. long, . : . - . nas 2,600 1b. per in. required 
in sheet steel,0.0S6 in. thick mec ag in. thick to mash down 
st made in testing machin ot : Test made in ww mach 
Te ng hine Pressure--22,000 ib, € ade in testing machine 











Test made in testing machine 
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Operation--Form as shown fre SSo =H 
Material--Low-carbon steel, 1/16 in. thick Pressure--A. 1,400 1b., or 12 ton: 
by 12 in. wide for piece 30 in. long Material--Low-carbon steel, 1/16 in. thick 
Operation--Hooked in a folding brake or -  B. 2,400 1b., or 24 tons by 1 in. wide 
formed in a die _ for piece 30 in, long Pressure--9,000 lb, for a strip l-in. wide 
Pressure--32,000 lb. required to mash Test made in testing machine 16,000 1b. for a strip 2-in. wide 
as shown 26,000 1b. for a strip 3-in. wide 
50,000 lb. required to close Test made in testing machine 
tight 
Tests made in testing machine Fig. 1 Fig.2 
A 
CN § 
4 3efore mashing 
= : 
Before mashing K~ ~ / > SQ 
— es 
>> + 
Material--Low-carbon steel, 0.05 in. . 
thick Fig.3 A 
Operation--Form hooked seam € Pee ee ae 
A Pressure--4 tons per inch ——S—” \ —_ 
Test made in testing machine Material--Low-carbon steel, 1/4 in. thick 
Operation--Diameter of groove that did 
the curling, 1-1/16 in. Formed aaah 
. 7 after end was turned as in. Fig. 3 “+209 /5 
“i+ 0.0375 Pressure--8,000 1b, 
a—s- — 
4 
5 , } 8 
4 : 
g | 8 
U rs YW 
DSS aE 
Se = 
eee ; 
After mashing iv . After mashing 
Before mashing ->| fe 0050" 
Material--Low-carbon steel, Affer mashing Miaterial--Low-carbon steel, 
0.0375 in. thick 0.0375 in. thick 
Operation--Form A into B Material--Low-carbon steel, 0.050 in. Operation--Form A into B 
Pressure--16,000 1b. thick by 4 in. long Pressure--10,000 1b. 
Test made in testing machine Pressure--10,000 1b. Test made in testing rachine 
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- FIDEAS FROM 
PRACTICAL MEN 


Device for Grinding Chamfers 
on Cylindrical Work 


JOHN E. HYLER 


The device illustrated is used as an at- 
tachment to the cylindrical grinder and 
is for grinding chamfers on the ends of 
pins and small rollers. The work to be 
chamfered is held in the nose of the spin- 
dle A, which is bored for a push fit. The 
spindle is mounted on ball bearings, 
the whole being contained in the sleeve 
B and arranged to slide lengthwise in 
the housing against pressure of the 
spring C. At the rear, a lever for slid- 
ing the spindle is attached to the 
pivoted extension D by pin rollers in its 
eye engaging an annular groove in the 
extension. 

Rotation of the spindle is accom- 
plished by means of the friction wheel 
E, driven from any convenient source 
of power and running continuously. In 
the position shown, the friction wheel is 
not in close enough contact with the 
spindle to revolve it. When the spin- 
dle is slid to the right, and just before 
the work contacts with the grinding 
wheel, the tapered part of the spindle 
nose comes into contact with the fric- 
tion wheel, increasing the friction and 
setting the spindle in motion. At each 
end of the spindle housing is a seal 
washer to prevent entrance of grit to 
the bearings. 

When the spindle and the extension 
are in the position shown, the whole as- 
sembly can be tilted back to permit 
loading and removal of the work with- 
out interfering with the grinding wheel. 
When in working position, the assembly 
is held by the taper pins H in the base 


housing. In operation, the lever is 
moved steadily to the right, bringing 
the work into contact with the grinding 
wheel, the amount of chamfer being 
controlled by a stop, not shown. 

By pivoting the whole assembly di- 
rectly below the point of contact of the 
work with the grinding wheel and oscil- 
lating the device, it is possible to grind 
hemispherical ends on the work. 


Spring-Operated Punches 
ROBERT E. PETERS 


Quite often it is necessary to use 
spring punches for bending or piercing 
thin stock and holding it, so that the 
remaining part of the press stroke can 
be utilized for making other bends or 
for operating sliding punches. Where 
there is no hole in the ram, or room in 
the punch-holder for an operating spring, 
the scheme illustrated can be success- 
fully used. 

A bushing drilled radially is pressed 
into the punch-holder and balls backed 
by springs are inserted in the holes. 
The punch is retained in the punch- 








AY 
\ 


SS 





“<< 


SO 


YY LV 
| Uy 


YL 








DAN 
“\ 
id 
Wy 
SQ9y 






































J g 


S 














Modifications of the spring-oper- 
ated punch can be used in many 




















engaging holes in the flanges of the places 
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A grinding fixture for Ry A SY 
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holder by a shoulder on its shank 
engaging a counterbored collar that is 
attached to the punch-holder by screws 


and dowels. The upper end of the 
punch shank is beveled so that it will 
be in the position shown when the un- 
der side of the shoulder is at the bot- 
tom of the counterbore in the retaining 
collar. The bushing can be drilled for 
any number of balls and springs of a 
size that will insure the pressure needed 
for the work. 


A Limit Gage—Discussion 


Cc. A. COPACK 
Leicester, England 


The gage described by Martin H. Ball, 
(AM—Vol. 77, page 380) is good up to 
a point, but it does not go the whole 
way. Instead of grinding the limit step 
on the side, put it on the center block 
and make two members for one side, as 
at A and B in the illustration. 

Nothing but lapping of the side mem- 
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bers, now three instead of two, is re- 
quired to restore the gage to size. Inci- 
dentally, if the “go” end is longer than 
the “not go,” it will be a better means 
of identification. 


Curing Heating in a Motor 
GEORGE P. PEARCE 


The motor that drove the punch press 
used to heat badly and the long drive 
belt would jump and screech, although 
it was tight enough and the motor pul- 
ley was lagged to give a good grip. The 
superintendent often said that he was 
going to install a larger motor and a 
wider belt, but he never did. 

One day we hired an old millwright. 
His bench was back of the punch press, 
and the screeching belt annoyed him. 
Since his job was to keep the machinery 
running, and no one bothered him with 
instructions, he decided to make a 
change in the drive. He hunted up a 
cast-iron pulley of the proper diameter 
and polished it. Then he moved the 
motor closer to the press, put on the 
new pulley, shortened the driving belt 
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and adjusted the take-up just enough to 
make the belt moderately tight. Fur- 
thermore, he cleaned the belt and put 
on some neat’s-foot oil, making it soft 
so that its slip made little noise. 

The motor no longer heated because 
the smooth pulley would slip in the belt 
every time the press punched stock. 
This slip permitted the stored energy in 
the flywheel to take care of the exces- 
sive load while punching, which was ex- 
actly what the flywheel was intended to 
do. Since the slip was but for a second 
or two, while punching, the belt did not 
become hot enough to damage it in any 
way; in fact, the smooth pulley seemed 
to burnish the leather slightly. 

All of this goes to show that a little 
thought on every day problems will fre- 
quently save expense, trouble and an- 
noyance. In this instance, even the su- 
perintendent was pleased. 


The Shaper as a Marking 
Machine 


MATTHEW HARRIS 


Sometime ago, we took a contract to 
make several hundred small patented 
devices for winding yarn. A _ hand 
stamp had been ordered with which to 
mark the patent date, but by some over- 
sight it was not discovered until after 
the work was well under that 
the only available place to mark the 
patent date was on the spindles. This 
should have been done while the spin- 
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Stamping small round work on a 
helical line in the shaper 


dles were being made in the screw 
machine, using a roller stamp. We then 
thought of using the shaper as a mark- 
ing machine, utilizing the hand stamp, 
which had been received by that time. 

We put the hand stamp in the tool- 
post of the shaper, being careful to shim 
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up the shank to bring the face of the 
stamp parallel with the table. The clap- 
per was clamped down by a screw in the 
clapper box having a washer under its 
head and extending over the edge of 
the clapper. A spindle was laid on the 
table and the shaper head was adjusted 
to bring the stamp into contact with 
the spindle. The belt was pulled by 
hand and the moving stamp rolled the 
spindle along tlie table, at the same 
time rolling in the lettering. But the 
lettering on the stamp was longer than 
the circumference of the spindle at its 
largest part, so that the last letters ran 
into the first. 

At the suggestion of the apprentice 
who ran the shaper, a spindle was placed 
on the table at an angle, as shown in 
the illustration, and the letters were 
rolled in it in a helical path. Stops 
were then placed to locate the spindles 
and the shaper was run at about twenty 
strokes per min., the marked spindles 
being removed by one hand, while the 
other hand was used to place the un- 
marked ones against the stops. The 
operation was a success in every way 
and the whole job was completed in less 
than two hours. 


Improving Micrometer Collars 
WILLIAM 8. ROWELL 


Micrometer collars are used today on 
many more adjusting screws than for- 
merly; and yet they are not universally 
used, nor are many of them as good as 
Their two outstanding 
of them are too 


they might be. 
faults are that 
small in diameter, and that 
for keeping the reading lines in contact 
with the graduations is often lacking. 
The changes along these lines (made on 
a toolroom lathe of high reputation) are 
here described in the hope that some 


most 
provision 


user may benefit thereby, and that the 
builders of machine tools may improve 
their products in this respect. 

The original carrier A for the reading 
lines is shown in Fig. 1. While the 
diameter of the flange is the same as 
that of the micrometer collar, the flange 
was cut away tangent to the hub to 
permit the toolblock to pass over it. In 
such cases, the micrometer collar was 
released and was moved back the neces- 
sary distance. In consequence of cutting 
away the flange, the blunt corners B 
were used as reading lines. These cor- 
ners were so positioned that they were 
hard to see, and when the micrometer 
collar was separated from the carrier by 
the inevitable gap caused by backlash, 
only approximate readings were possible. 

An addition C to the original reading- 
line carrier is shown in Fig. 2 (in section 
in the side elevation). It was made to 
slip over the hub of the original read- 
ing-line carrier and is provided with 
three reading lines. Saw cuts at D pro 
vide enough spring to the hub to per 
mit it to be easily placed and removed 
when necessary. While it has enough 
tension on the hub of the original car- 
rier to keep it in one place, it can easily 
be turned to bring some one of the 
three reading lines into a position where 
it can easily be seen. And last, but not 
least, the lap over the graduations on 
the micrometer collar permits accurate 
reading in spite of the varying gap FE 
caused by backlash 


Stepped Punch Avoids 
Second Draw 


CHARLES WESLOW 


If a straight punch is used in one 
operation on deep draws, such as for 
the cup illustrated, it will burst through 


the bottom before the cup is half drawn. 
































Micrometer collars are frequently too small to be easily read. 
This shows a method of making them more legible 
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This deep cup was drawn in one 


operation 


Common practice is to do the work in 
two operations, annealing the work after 
the first. 

However, for a great many purposes, 
a satisfactory job may be turned out 
without the use of a second operation. 
This is done by making a shoulder about 
0.002 in. deep half way up the punch. 
After the first half of the draw is com- 
pleted, the shoulder bites into the side 
of the shell and relieves the pressure at 
the bottom. This is a great help in 
forcing the blank deep enough for re- 
quirements. A slight ridge is left on 
the inside of the blank, but the out- 
side is left smooth. 


An Offset Coupling 
P. F. ROSSMANN 


The offset coupling illustrated was 
made necessary by an error in boring 
the holes for a shaft in a large casting. 
As the holes were bored from opposite 
ends, all other boring, drilling and fac- 
ing was completed at each set-up. At 
the assembly of the machine it was dis- 
covered that while the separate holes for 
the shaft were parallel, they were not 
in alignment, being offset about Ye in., 
as shown at A. It was out of the 
question to rebore the holes oversize 
to bring them into alignment because 


of their finished surfaces that would be 
affected, nor was there sufficient space 
to interpose a flexible coupling of the 
conventional type. However, the coup- 
ling shown assembled at B and in de- 
tail at C was devised. 

The shaft was parted and the abut- 
ting ends were fitted with counterbal- 
anced cranks connected by a link. The 
resulting arrangement occupied less than 
2 in. of space and operated effectively 
and efficiently. Because of the offset in 
the axes of the holes, the rotation of 
the driven shaft was slightly acceler- 
ated and decelerated each revolution. 


Method of Guiding a Broach 
PETER L. BUDWITZ 


In machining a quantity of brass cast- 
ings similar to the one at A, it was nec- 
essary to finish the cored slots B by 
broaching. The specifications called for 
the slots to be broached square with 
the sides of the castings. When the 
broaching was first attempted, the work 
was merely placed on a flat plate and 
the broach was allowed to follow the 
cored slots. Considerable trouble was 
experienced because some of the slots 
were cored out of square, and also be- 
cause the broach had a tendency to 
draw one way or another. 

To obviate the difficulties, we made 
the fixture illustrated, the work being 
held by the screw C. The guide D for 
the broach consists of two hardened 
rollers E that are free to revolve. The 












































The rollers guide the broach with- 
out injury to its teeth 








This coupling can be 

used only when the off- 

set axes of the shafts 
are parallel 














distance between the rollers is the same 
as the thickness of the broach, and be- 
cause of their rolling action they guide 
the broach without injury to its teeth. 





SEEN AND HEARD 
JOHN R. GODFREY 








The Foundry Comes Back 


A paragraph from Carl Marken’s 
paper, “The Heat-Treatment of Cast 
Iron,” read before the National Metal 
Congress, tells a story in itself: 

“Considerable development work has 
been done on heat-treated cast iron cam- 
shafts and crankshafts for automobiles, 
diesel engines, etc. Camshafts of this 
material are already in use in at least 
two automobiles, and it is probable that 
when this is read at least one automo- 
bile will be using heat-treated cast iron 
crankshafts. The superior characteris- 
tics of this crankshaft as compared to 
the steel forging are: lower initial cost, 
lower machining and finishing cost, bet- 
ter wearing qualities, higher endurance 
ratio and better stress dampening prop- 
erties.” 

New methods are displacing tradi- 
tional foundry practice, and foundrymen 
are now putting up a real fight against 
displacement of their product by forg- 
ings and stampings. They are seeking 
not only to recover lost business but 
also to make inroads in quarters where 
other materials were long regarded as 
logical. And they are turning to good 
account some of the arguments that 
were formerly used against them. 


Cutter Costs Depend on Material 


Machinability of steel is still far 
from being an open book. A batch of 
gear blanks were recently found to be 
very hard. They were retreated at 
1,800 deg. F. for 3 hours, cooled to 
1,200 for 6 hours, and then cooled in 
air. They Brinelled at only 150 but 
they ruined the cutters. Some advocate 
normalizing at high temperature and 
cooling in the furnace, but this ties up 
the furnace and adds to the cost. 
Others air cool from 1,800 deg. F. which 
gives a good finish, but is harder on 
tools. Good machining steel, according 
to one authority, can be secured by nor- 
malizing in a straight-through pusher 
furnace, where the heat of the discharge 
end is about 800 deg. F. The remain- 
ing cooling is done in open air. Cutter 
costs depend largely on the condition 
of the material cut and usually offsets 
a few cents a pound saved in purchased 
price. 
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SHOP EQUIPMENT 
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“Milwaukee” Rail-Type Milling Machine 


A rail-type milling machine has been 
developed by the Kearney & Trecker 
Corp. Milwaukee, Wis., to use tungsten- 
carbide cutters to the utmost. However, 
the machine can be furnished with op- 
tional speed ranges suited to other forms 
of cutting metals. It is built with either 
a 22-, 30- or 42-in. table, and with feeds 
of 7, 9 or 11 ft. 

The unit principle of construction is 
used for the machine, the major assem- 
blies consisting of a bed and table, two 
upright housings and a rail and tieplate 
that connect the upper ends of the two 
housings. Regularly, four spindles are 
furnished, two of which are of the verti- 
cal type mounted on the cross rail, and 
the other two of the horizontal type, one 
each mounted on the two side housings. 
Other combinations may be selected. If 
the two vertical spindles are of the 
swivel type, they may be swiveled 45 
deg. toward each other, or 25 deg. away 
from each other. Each spindle is 
mounted in a 7-in. quill, and is provided 
with a quill adjustment of 7 in. The 
spindles are made of alloy steel, heat- 
treated, hardened and ground, mounted 
on heavy-duty roller bearings. They 
are furnished with a standardized spin- 
dle nose. Separate spindle speed-change 
gears, giving 10 changes and separate re- 
verse gears are furnished for each spin- 
dle. Any one of three spindle speed 
ranges can be furnished; 20 to 135 
r.p.m., for use when cutting steel or cast 
iron with high-speed steel cutters; 50 
to 350 r.p.m. for milling cylinder blocks, 
crankeases and other cast-iron work us- 
ing tungsten carbide cutters, and 75 to 
500 r.p.m. for use when tungsten-car- 
bide cutters are to be used for milling 
aluminum. The highest speed range can 
also be used for some cast-iron and steel 
work when small cutters are employed. 

Drive from the pinion shaft to the 
spindle is through helical gears. The 
spindle gear of each spindle is mounted 
solidly on the spindle, whereas the driv- 
ing pinion is splined. A heavy flywheel 
is carried on the spindle driving the pin- 
ion shaft te assure smooth drive. 

Four motors are included in the elec- 
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trical equipment, all of which are con- 
trolled from a central panel at the oper- 
ating position. For the No. 2200 series 
machines (table 22 in. wide) a 20-hp. 
motor of the flange type furnishes power 
for all spindles. A 5-hp. flange-type motor 
furnishes power for the table feed and 
table power rapid traverse. Both motors 
are interlocked when the control lever 
is in the feed position, and the feed 
motor will stop if the motor 
should stall. Throwing the control lever 
to the rapid traverse position disengages 
the electrical interlock and allows the 
table to be operated at a rapid traverse 
rate when the spindle driving motor is 
stopped. A third motor on the tie-rail 
furnishes power for raising or lowering 
the cross rail. A fourth motor drives a 
centrifugal cooling pump. 


speed 


The table can be furnished with either 
one or two feed ranges, each of which 
has 18 changes: 1 to 40 in. per min., 
which is recommended when speed 
ranges of either 50 to 350 or 75 to 500 
r.p.m. are used; and 4% to 20 in. per 
min. for spindle speeds of 20 to 135 
r.p.m. 

For all machines, the distance from 
the top of the table to the vertical 
spindles is 0 to 25 in., and from the top 
of the table to the center line of the 
horizontal spindles, 0 to 19 in. Dis- 
tance between housings is 32 in. for ma- 
chines with 22-in. tables; 40 in. for ma- 
chines with 30-in. tables, and 52 in. with 
$2-in. tables. When a higher range is 
required the machine can be furnished 
with extended upright housings to afford 
increases of 6, 9 or 12 in. to the maxi- 
mum of 26 in. between the vertical 
spindle and the top of the table. All 
adjustments for the side and vertical 
heads are by hand. 


*‘Amplicall’? Factory Cal! 
System 


The Webster Manufacturing Co., 
3825 W. Lake St., Chicago, Ill., is mar- 
keting the “Amplicall” factory and office 
call system in six standard 
which are comparatively 
The standard set consists of a Type K 
portable amplifier for the master station, 
a push-button microphone and one to 


models, 
inexpensive. 





Speed ranges suitable for cutting steel or cast iron with high-speed 
steel cutters, for cutting cast iron with tungsten carbide cutters, and 
for milling aluminum with tungsten carbide cutters may be had on 


the “Milwaukee” Rail-Type Milling Machine. 


Table widths available 


are 22-, 30- or 42-in., and table feeds of 7, 9 or 11 ft. 
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five speakers, located at strategic places 
throughout the premises. In operation 
the Amplicall is similar to a miniature 
broadcasting station. The operator 
merely presses the microphone button 


which turns on current in the entire sys- 
tem and then speaks into the micro- 
phone in a normal voice. The message 
is relayed and broadcast through all 
the loud speakers on the circuit. 


Baird Automatic Multiple-Transfer Press 


Work produced from coil stock can 
be transferred to several positions after 
blanking for the purpose of piercing, 
forming one or more times, lettering and 
embossing operations on the multiple- 
transfer press developed by the Baird 
Machine Co., Bridgeport, Conn. The 
press automatically feeds the material 
from the coil, does operations pre- 
liminary to blanking such as piercing 
and lettering, and then cuts the blanks, 
positively places the blank in the trans- 
fer finger, positively transfers the work 
to the several other tool stations and 
finally ejects the finished piece at high 
speed. 

The feeding of the material is done by 
a slide feed, the stroke of which or the 
amount of feed of the material is effected 
by means of a cam. This feed has a 
screw adjustment, and the grip is 
operated by an independent cam, the 
pressure being adjustable. The blank- 
ing punch enters the die only enough to 
cut the blank. The blank is securely 
held as it is carried down through the 
die into the transfer fingers by the trans- 


Baird Automatic Multi- 
ple-Transfer Press that 
performs various oper- 
ations in the metal be- 
fore blanking and that 
utilizes transfer fingers 
to transfer the blank 
through several opera- 
subsequent to 
blanking 


tions 
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fer mechanism. The transfer fingers re- 
tain a grip on the work until the form- 
ing of other tools take hold, and the 
work is again gripped by the next trans- 
fer finger before the tool lets go. All 
the punches or ram tools are contained 
in one punch holder, and each is pro- 
vided with independent adjustment. All 
of the dies are contained in one die bed 
or shoe. With this arrangement of tool- 
ing, a set of tools, consisting of a punch 
and die block with their respective 
punches and dies, and the transfer slide 
and fingers, is removed as one unit with- 
out disturbing any adjustment. 

The arrangement of the multiple- 
transfer mechanism is such that different 
cams for different strokes for the trans- 
fer can be made at no great expense. 
If this feature is desired when the press 
is ordered, said cams can be made split 


so as to be most readily changed. One 
press equipped with additional cams 
arranged in this manner would then 
cover the requirements between the 


transfer distance and the few- 
stations or after 


greatest 


est tool operations 





blanking and the least transfer distance 
with the most stations or operations that 
would be practicable. Such a method 
would simply mean using the proper 
transfer cam and its slide with each set 
of tools. 

Specifications: Sizes Nos. 1 to 6; 
stroke of slide, No. 1—1 in., No. 6—2™% 
in.; stroke of transfer standard, No. 1— 
2 in., No. 6—7 in.; maximum width of 
metal, No. 1—1% in., No. 6—6 in.; 
maximum length of feed, No. 1—1 in., 
No. 6—5 in.; average speed, No. 1—170 
r.p.m., No. 6—60 r.p.m.; standard num- 
ber of forming positions, three for all 
sizes; pressure exerted, No. 1—4 tons, 
No. 6—60 tons. 


Reeves No. 0000 Inclosed 
Vertical Variable-Speed 


Transmission 


A completely inclosed, vertical, vari- 
able-speed transmission less than 14 in. 
in over-all height has been developed by 
the Reeves Pulley Co., Columbus, Ind. 
This No. 0000 unit is intended for up- 
right installations of limited space and 
low horsepower requirements. A cast- 


iron case protects the operating parts of 
transmission 


the from water, chemical 





fumes and abrasives. Centralized force- 
feed lubrication is a feature of the de- 


sign. 
Specifications: | Dimensions — width 
not including handwheel, 11% in.; 


thickness, including feet. 7x in.; net 
weight, 70 lb.; infinite speed adjustment, 
available in ranges of from 2:1 to 6:1; 
capacity, 4g to 3¢ hp. 


*“*Hand-ee”’ Portable 
Electric Grinder 


A portable, hand-fitting “Hand-ee” 
grinder is being marketed by the Chi- 
cago Wheel & Mfg. Co., 1101 W. Mon- 


roe St., Chicago, Ill. This tool is com- 
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Grinding the inner edges of a cast- 
ing made of aluminum or other 


metal is done quickly with the 
**Hand-ee” Portable Electric Grinder 


pact, well-balanced and light, and suit- 
able for use in pattern, die and welding 
shops. It weighs only 3 lb., and three 
wheels are furnished with the tool. Over 
100 shapes and sizes of wheels are avail- 
able, however. A universal motor pro- 
vides a maximum speed of 17,000 r.p.m., 
and it may be used on 110 volt circuit. 
High-speed, dust-sealed ball bearings are 
employed, and balanced, case-hardened 
chucks are regularly supplied. 


Pratt & Whitney Stub 
Screw-Machine Reamers 


For automatic screw machine work 
and for reaming jobs requiring short 
tools, the Pratt & Whitney Co., Hart- 
ford, Conn., has placed on the market a 
line of stub screw machine reamers 
These stub reamers provide decimal sizes 
necessary in accurate production work 
where close fitting is needed. The deci- 
mal sizes are obtained by carrying the 
reamers in stock as standard blanks 
which are fluted, hardened and shank 
ground. These blanks are finished to 
the required size to order. 

The stub reamers are made of high- 
speed steel and the design produces free 
cutting. They are suitable for use in 
drill presses, hand screw machines, some 
styles of tapping machines, and for ream- 
ing nut blanks. They are adapted for 
use in floating holders. Reamers are 
carried in stock in 15 sizes of blanks 
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ranging from series No. 1 which goes 
up to and includes 0.081 in., up to 
series No. 15 which covers the range 


from 0.4701 in. to 0.500 in. inclusive. 


Blanchard Sectored Wheel 


The Blanchard Machine Company, 64 
State St., Cambridge, Mass., now manu- 
factures the “Sectored Wheel,” a one- 
piece wheel having the features of a 
segment wheel for surface grinding work. 
The fact that the wheel is in one piece, 
mixed, molded and baked as a unit, in- 
sures uniformity throughout. The inner 
wall carries the water down to the face 
and also gives a continuity to the wheel 
face that prevents pounding. The ex- 
ternal notches do not collect dirt, and 





are shaped to equalize the work done by 
grains of abrasive at different circum- 
ferences. The wheel is made in the 
18 x 5 x 14 in. size for use on the No. 
16 surface grinder. 


Henry & Wright Welded-Steel 


Automatic Presses 


A line of automatic presses embody 
ing welded-steel construction and various 
automatic features typical of its dieing 
machines has been placed on the market 
by the Henry & Wright Mfg. Co., Hart- 
ford, Conn. These presses are of tie-rod 
construction, and the general design is 
similar to that of the company’s stand- 
ard line of welded-steel, straight-sided 
presses. Bed, uprights, crown and slide 
are constructed from special welding- 
quality steel normalized and annealed 


Henry & Wright Welded- 
Steel Automatic Press 
with a 5-in. crankshaft 
and with a distance of 
38 in. between the up- 
rights. The roll feeds 
of this press handle 
material up to 124 in. 
in width, feeds having 
a maximum pitch of 
83 in. An automatic, 
heavy-duty, adjustable 
scrap cutter and provi- 
sion for V-belt drive are 


included 





before machining to relieve stresses and 
to eliminate later distortion. Crank- 
shafts are made from hammered alloy 
steel forgings, heat-treated before finish 
turning, and are mounted in removable 
hard bronze bushings. Crankpin bear 
ings are also bronze bushed. A spring 
counterbalanced slide, positive clutch, 
releasing brake, together with single and 
continuous operating lever, are provided. 

Automatic double-roll feeds are in- 


cluded. The hardened rolls are ground 
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to close limits to provide feeding ac- 
curacy. Feed pitch is adjustable, and 
timing ef roll feed action with relation 
to the crankshaft rotation can be varied. 
A cam-actuated roll release mechanism 
is embodied. The rigidity of the steel 
frame, together with the precision roll 
feeds, makes possible the use of progres- 
sive dies in the high-speed production 
of clos@limit stampings. 


Kent-Owens No. 3 RV-DS 
Milling Machine 


A combination of double spindles with 
variable-speed drive is found in the No. 
38RV-DS milling machine developed by 
the Kent-Owens Machine Co., Toledo, 
Ohio. The cgnter distance between the 
spindles is adjustable over a wide range, 
which, with the variable-spindle speed 
drive, fits this machine for handling a 
wide variety of operations. Further- 
more, adjustments in spindle speed and 
center distance to allow for cutter wear 
can be quickly made. Two standard 
ranges of spindle center distance are 
available, namely, 454 to 75g in. and 
534 to 9% in. 

Any 3 to 1 spindle speed range can 
be had, the minimum speed being 40 
r.p.m. and the maximum 457 r.p.m., us- 
ing an 1,160-r.p.m. motor. The stand- 
ard speed range provided is 58 to 174 
r.p.m. Both spindles have a No. 10 
B & S taper with a 4 in. clearance hole 
throughout and are mounted on Timken 
roller bearings both front and rear. 

The drive is carried from the motor 


Adjustable spindle cen- 

ter distance and a vari- 

able-speed spindle drive 

fit the Kent-Owens No. 

3 RV-DS Milling Ma- 

chine for a wide variety 
of operations 
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to the backshaft by a V-flat belt. This 
belt rides on a plain pulley on the back- 
shaft and between two opposed cones on 
the motor shaft. Moving the motor 
toward or away from the backshaft in- 
creases or decreases the spindle speed. 
The movement of the motor is affected 
by a handle at the front of the ma- 
chine. A 4-in. belt, on which rides a 
self-adjusting idler, carries the drive 
from the backshaft to the lower spindle. 
The upper spindle is driven from the 








lower spindle by means of two inter- 
mediate gears adjustable for center dis- 
tance between the spindles. 

The table working surface is 28 in. 
long by 7 in. wide and is surrounded 
by a coolant trough, Two % in. 
T-slots and a 34-in. plain center slot are 
provided on the table surface. The table 
can be fed 17% in. either by power or 
with a handwheel. Cross saddle feed is 
7 in. For average conditions a 5-hp., 
1,160 r.p.m. motor is recommended. 


An automatic cycle in- 
cluding clamping, drill- 
ing, drill withdrawal 
and unclamping is 
found in the Artos 
Automatic Drilling Ma- 
chine intended for 
structural steel shops. 
The mechanism is 
counterbalanced to per- 
mit quick and _ easy 
handling of the drill 
from one hole to an- 
other 


Artos Automatic Drilling 
Machine for Structural 


Steel Shops 


Quick shifting from one hole to an- 
other and an automatic drilling opera- 
tion are features of the drilling equip- 
ment developed for use in structural 
steel shops by the Artos Engineering 
Co., 327 E. Brown St., Milwaukee, Wis. 
The equipment consists of a drillhead 
suspended from a swinging and adjust- 
able horizontal support made up of 
structural steel and mounted on ball 
bearings. This support is mounted on a 
runway along the wall or columns, simi- 
lar to a crane runway. The drillhead 
is counterbalanced to permit shifting the 
mechanism from one hole to another and 
to locate the drill point in the center 
punch mark on the work. 

The drillhead is mounted in a cradle 
permitting easy changing from vertical 
to horizontal drilling. It is equipped 
with a clamp adjustable for thickness 
of material. This feature permits the 
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drilling of curved structures regardless 
of the location of the hole, and the drill 
will always penetrate in a direction per- 
pendicular to the surface. 

The operator moves the drillhead 
over the punch mark, locates the drill 
point by means of a hand-wheel and 
presses a button, after which the opera- 
tion is entirely automatic. The drill- 
head is clamped to the structure, the 
drilling of the hole started automati- 
cally, the drill withdrawn automatically 
and the clamp released. The cycle for 
drilling an assembled section 3 in. deep 
and using a ii-in. drill is 62 sec. 
complete. 


Landis Types V, L, and H 
Hardened and Ground 


Dieheads 


The Landis Machine Company, 
Waynesboro, Pa., has developed a series 
of hardened and ground dieheads to 
supplement, but not to supersede, its 
present line of heads. The dieheads now 
offered comprise: 5g- and %-in. “Lanco” 
Type V heads for hand-operated thread- 
ing machines; 5¢- 7g- and 114-in. “Lan- 
dex” heads, Type L, for automatic screw 
machines; and 5¢-, 7- and 114-in. “Land- 
matic” heads, Type H, for turret lathes. 

The dieheads are offered for high- 
production or heavy-duty service, or for 
work that must be held to extremely 
close thread limits. They are made of 
special alloy steel, hardened and preci- 
sion ground throughout. Simplicity of 
design and rigidity insure accuracy and 
at the same time eliminate wear. Al- 
though a radical departure has been 
made from conventional Landis design, 
the chasers used in the Type V, L, or 
H heads are the same as those used in 
the “Lanco,” “Landex,” or “Landmatic” 


heads now in use and are interchange- 
able with these heads. 

The chaser holders are mounted on 
the face of the head body, operate in 
dovetail slots and have a wide bearing 
surface consisting of the combined areas 
of the base and the dovetail section of 
the chaser holders. The driving member 
of the dieheads, that is, the shank or 
attaching flange, is attached directly to 
the head body, and the drive is there- 
fore direct and no torsional strains can 
be transmitted to the head adjusting or 
locking mechanisms, or to the head 
opening or closing mechanisms. 

Head opening action is obtained by 
moving the chaser holders away from 
the work. As will be seen in Fig. 1, 
the position of the chaser holders is 
controlled by the prongs which are an 
integral part of the closing ring. The 
supporting surfaces for these prongs act 
as cams and, as a key in the chaser 
holder slot fits into a keyway in the 
prong, the action of the chaser holders, 
both to and from the closed or locked 
position, is positively controlled. The 
movement of the closing ring is actuated 
by spring pressure acting directly upon 
the closing ring itself. 

Movement of the closing ring is con- 
trolled by a locking ring. In Fig. 1, 
the locking ring is shown in the open 
position. To close the diehead, the 
locking ring is rotated on the head body 
and, through tapered surfaces, it forces 
the closing ring forward. Four offset 
surfaces on the front of the locking ring 
hold the closing ring in locked position 

Opening and closing of the “Lanco” 
head, Type V, and the “Landex” head, 
Type L, are obtained through a yoke 
The “Landmatic” head, Type H, may be 
opened and closed either automatically 
or by hand. The automatic opening 
action is obtained by interrupting the 
forward movement of the diehead. 





Fig. 1—Dismantled Landis Hardened and Ground Diehead, showing 
the prongs of the closing ring which controls the position of the chaser 
holders and the locking ring which controls the movement of the clos- 
The locking ring is shown in the open position 


ing ring. 
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Fig. 2—“Lanco” Type V, Hard- 
ened and Ground Diehead for 
hand-operated threading machines 





Fig. 3—“*Landex” Type L Diehead 
for automatic screw machines 





Fig. 4—*“*Landmatic” Type H Die- 
head for turret lathes 


The mechanism for adjusting the die- 
heads to size consists of a threaded col- 
lar which screws onto the head body 
and which is in direct contact with the 
locking ring. The adjusting ring may 
be locked in position after the size ad- 
justment has been made. The ring is 
graduated and each division gives an 
adjustment of 0.001 in. in the pitch de- 
ameter. Adjustments as fine as 0.00025 
in. are possible because of the widely 
spaced graduations. 

The chaser holders are designed to 
facilitate the changing of chasers, to 
permit of more accurate setting of the 
chasers with relation to the cutting cen- 
ter, and to afford a rigid support. A 
comparatively short chaser clamp, oper- 
ated by a single hollow-head screw is 
employed for holding the chaser in the 
chaser holder. The clamp seats in a 
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socket with a tapered bottom. When 
the clamp is drawn down, the clamping 
action is toward the base and the back 
of the chaser holder, thus seating the 
chaser firmly. A lip extending along the 
top of the chaser holder, and protruding 
slightly beyond the front of the clamp, 
properly supports the cutting edge of 
the chaser and prevents it from being 
thrown out of alignment. 

The chaser seat is ground at an angle 
to the face of the diehead. When the 
chaser is clamped in the chaser holder, 
it is inclined at an angle to the work. 
This practice of controlling the helix 
angle in the chaser holder instead of 
in the chaser has the advantages of 
simplifying the setting and grinding of 
the chasers, permitting the chaser in- 
terchangeability, and making possible 
the use of chasers of a given pitch for 
threading any diameter of work within 
the range of the diehead. These die- 
heads can be employed for cutting both 
right- and left-hand threads by using 
the proper chaser holders. The same 
chasers are used for both right- and left- 
hand work by grinding the cutting 
angles at both ends of the chasers. 

Bulletin No. F-80 is now available, 
giving complete details and _ specifica- 
tions of the dieheads. 


Leeds & Northrup 
**Vapocarb” Hump Method 
for Hardening 


Protective pack hardening and coat- 
ing of tool steels are not required in the 
“Vapocarb” atmospheric control applied 
to the Hump method of hardening. 
The equipment is manufactured by the 
Leeds & Northrup Co., 4901 Stenton 
Ave., Philadelphia, Pa. The Vapocarb 
atmosphere protects the carbon in the 
surface of the steel and gives maximum 
efficiency from the quench because each 
piece comes from the furnace in a clean 
condition. Moreover, surface hardness 
is uniform over each piece. 

At the left of the accompanying illus- 
tration is shown a cracking unit into 
which “Vapocarb” fluid drops from a 
container suspended above. At the bot- 
tom is the connecting pipe through 
which the cracked gas passes to the 
working chamber of the Vapocarb 
Hump hardening furnace at the right. 
The exhaust gas burns at a port in the 
lid of the furnace. An automatic con- 
troller, which maintains constant tem- 
perature in the cracking chamber, is 
found on the control panel. A record- 
ing controller draws the Hump chart 
and records and automatically controls 
the rate of heating. Both the cracking 
unit and furnace are electrically heated. 
Work in the Hump furnace is protected 
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by the slightly carburizing atmosphere 
which cannot act as a carburizer at nor- 
mal hardening temperatures with nor- 
mal tool steels, but which gives positive 
protection to the carbon in the surface 
of the steel. 


‘“‘“Secator’’ Portable Flame 
Cutting Machine 


A portable flame cutting machine 
weighing but 43 Ib. has been announced 
by The Linde Air Products Co., 30 East 
#2nd St., New York, N. Y. Known as 





the “Secator,” this machine combines 
the portability of a blowpipe with the 
accuracy and finish of a cutting ma- 
chine, and can do work anywhere in 
the shop or in the field. It consists of 
an Oxweld Type C-14-H blowpipe 
mounted on an electrically driven, air- 
cooled, dust-proof chassis. Direct. drive 
is employed and the machine runs on 





either 144 in. angle iron track or any 
relatively smooth plate. When oper- 
ated on the track, it does straight-line 
cutting automatically. For cutting sim- 
ple shapes it can be guided with a hand- 
grip. For automatic circle-cutting, a 
center and a radius rod are furnished. 
The blowpipe can be adjusted vertically 
and horizontally and also to cut bevels 
up to 45 deg. Cuts are clean and 
smooth and for many purposes machin- 
ing is not necessary. 


“Chromalox”’ Electric Unit 
Heaters 


For auxiliary, temporary or perma- 
nent installation in hard-to-heat places, 
the Edwin L. Wiegand Co., 7577 Thomas 
Blvd., Pittsburgh, Pa., offers the “Chro- 
malox” electric unit heaters that operate 
on the “Heetflo” principle. Air is drawn 





Tools and dies hardened 
with “Vapocarb” Hump 
equipment are _ clean 
and normal in_ size. 
The cracked gas ob- 
tained from the unit at 
the left is delivered to 
the Hump furnace at 
the right, and provides 
a carburizing atmos- 
phere that protects the 
carbon in the surface 
of the tools 
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in at low velocity from all four sides 
over the heating elements of large area 
and then picked up by the fan and 
blown out into the space being heated. 
Therefore, the heater is said to circulate 
a greater volume of heated air and to 
produce a more uniform temperature. 
Since 1 kw.-hr. is equivalent to 17 sq.ft. 
of cast-iron steam radiation, it is com- 
paratively simple to figure the size of 
heater required. Heaters are made in 
kw. ratings of 15 to 4.5. Automatic 
temperature controls are avai!~ble. 


*“‘"Nameo”’ Circular-Chaser 
Receding Taps and 
Expanding Dies for Pipe 
and Tubing 


The constant trend toward a higher 
degree of accuracy in cutting taper 
threads on pipe and tubing, particularly 
in the oil industry, has made necessary 
the more accurate standards of the 
American Petroleum Institute. To meet 
these requirements in a commercial way 
the National Acme Co., Cleveland, Ohio, 
has produced a complete line of circular 
chaser receding taps from 4 to 13%, in., 
and a series of expanding dies also em- 
ploying circular chasers from 1 to 13%, 
in. Tools are designed for use in any 
horizontal or vertical machine. 

The chasers are ground on the form 
and mounted rigidly on a massive steel 
block, being inclined on the surface of 
the block in such a way that the succes- 
sive chasers describe a helix on the pipe. 
By means of a serrated bushing, on 
which the chasers are mounted, they can 
be advanced for grinding when the cut- 
ting edge is dull. Since the chasers 
when sharpened are checked on a mi- 


Right—Namceo Collapsible Tap, receding type, made in sizes of 4 to 133 in. 


crometer gage on the same blocks that 
support them in the die head, compli- 
cated adjustments are not required. A 
set of chasers and blocks can be taken 
out of the diehead, replaced by a sharp- 
ened set and production resumed. There 
is only one adjustment on the diehead 
and that is for pitch diameter. Chasers 
of a certain pitch may be used on a 
wide range of diameters. 

The chaser block is held firmly against 
a hardened ground gib supported in the 
outer case of the diehedd. It is possible 
by replacing these gibs to change the 
diehead for.a different taper. An inside 
adjustable trip mechanism operating on 
ball bearings permits adjustment to 
proper length of threaded section. 

In the construction of the tap, each 
chaser block is held firmly against the 
center core piece, thereby establishing 
the taper that is to be produced. 


Pacific’? Pendulum Level 


The Pacific Sales & Equipment Co., 
Ltd., 1488 Beachwood Drive, Los An- 
geles, Calif., is now marketing a pendu- 
lum level which can be used to check an 
angle, using one side of the dial, and 
taper per foot, using the other side of 
the dial. The level can be used in ma- 
chine shops to provide an accurate cross 
head for a lathe, saving time, and also 
can be used in the construction and test- 
ing of airplanes where nearly all wings 


and struts are on an angle and must 
be exact. On one side of the face the 
graduations are in degrees, and on the 
reverse side in inches of slope per foot. 


Square D Compact Switches 


Small external dimensions feature the 
line of compact switches developed by 
the Switch & Panel Division, Square D 
Co., Detroit, Mich. In this 50,000 line 
the switches have an unusual arrange- 
ment of the base to permit the entire 
area of the back of the box to be used 


for wiring. A 8-pole, 60-amp., 575-volt 
£ I 


model measures 13% in. high, 8 in. wide 
A front 


and 5% in. deep. operating 














Left— 


Namco Self-Opening Diehead of the expanding type, made in sizes from 1 to 133 in. 
These tools are intended for producing taper threads on pipe and tubing and connections 
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handle is mounted on the side of the 
box, independent of the balance of the 
operating mechanism, so that no bolted 
sections are required. The door is 
hinged at the bottom. The switches 
have a complete interlock, quick-make 
and quick-break and a double-break de- 
vice. 


‘**Magnetic”’ Style C 
Multiple-Disk Magnetic 
Clutch 


A line of small-size multiple-disk mag- 
netic clutches ranging from 6 in. in 
diameter and larger for both wet and 
dry operations has been developed by 
the Magnetic Manufacturing Co., Mil- 
waukee, Wis. The clutch can be used in 





both wet and dry operations and is per- 
missible for operation in oil, water or 
any other similar liquid, according to the 
maker. Impregnation against moisture 
is provided. Clutches are built with 
from two to eight disks. Clutches are 
not interchangeable for wet and dry 
sery ice. 





° TRADE ° 





PUBLICATIONS 





Carson Steers. A brief treatise on 
the control of quality factors in the 
manufacture of steel by the basic open- 
hearth process and its importance to the 
users of steel is given in “Carnegie Con- 
trolled Carbon Steels,” a new publica- 
tion of the Carnegie Steel Co., Sub- 
sidiary of the United States Steel Corp., 
Pittsburgh, Pa. The purpose of the 
book is to show that obscure differences 
in steel quality, when the steel is of 
proper chemistry, may be traced back 
to lack of information regarding the use 
of steel making practices on the struc- 
ture and properties of the finished prod- 
uct. The booklet is unusually informa- 
tive and well presented. 
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CASEHARDENING. “The Aerocase Proc- 
ess for Case Hardening and Heat-Treat- 
ing Steel,” title of a publication avail- 
able from the American Cyanamid & 
Chemical Corp., 535 Fifth Avenue, New 
York, N. Y., describes the process, char- 
acteristics of the case, method of opera- 
tion and savings effected. 


Covuptines. Bulletin No. 487, “Far- 
rel Gearflex Couplings” is available from 
the Farrel-Birmingham Company, Inc., 
437 Vulcan St., Buffalo, N. Y. The 
booklet has numerous illustrations, dia- 
grams and tables of ratings, dimensions, 
weights and list prices, as well as com- 
plete descriptive matter. 


Contour Measurine Prosgecror. An 
optical instrument for the precise meas- 
urement and inspection of small parts, 
the Contour Measuring Projector, is the 
subject of a bulletin published by the 
Bausch & Lomb Optical Co., Rochester, 
N. Y. The many uses for this equip- 
ment and attachments are included. 


CoLitomat - Grapuirep LuBrRIcants. 
The Acheson Oildag Co., Port Huron, 
Mich., has published Technical Bulletin 
No. 92M on the reasons for using col- 
loidal-graphited lubricants, both oils and 
greases. It also mentions several appli- 
cations. 

Dieneaps. The Jones & Lamson Ma- 
chine Co., Springfield, Vt., has printed 
Form No. 104 on the subject of tangent 
dies and ground thread chasers. The 
dies are made in revolving and station- 
ary types and every feature is thor- 


oughly illustrated. Specifications of 
standard stock chasers for National 


coarse and fine thread series, and pipe 
threads, spark plugs and bushings, light- 
ing fixtures and fittings, and railroad 
sizes are listed. 


Gas Execrric Sers. A 12-page cir- 
cular C-1959-A, describing and_ illus- 
trating gas-electric sets for every ap- 
plication, has been issued by the West- 
inghouse Electric Mfg. Co., East Pitts- 
burgh, Pa. These sets range in sizes 
from 800 watts to 100 kva. 


Instruments. A folder, “Hundreds 
of Dollars Saved by Analyzing Chart 
Records,” published by the Brown In- 
strument Co., Philadelphia, Pa., illus- 
trates and briefly describes the line of 
indicating, recording and controlling in- 
struments for the measurement of tem- 
perature, flow, %COs, pressure, speed 
and liquid level. 


Nuts. Technical data on the use of 
“Elastic Stop” nuts, manufactured by 
the Elastic Stop Division, A.G.A. Co., 
Elizabeth, N. J., are contained in a ten 
page booklet, besides information on 
general applications in various indus- 
tries. The information is well detailed 
and illustrated. 


Publication 
1654, de- 
scribes the Type CR7505 photoelectric 


Puoroe.tectric Retays. 
GEA-1654-A, | superseding 


the General 


The 


relays manufactured by 
Electric Co., Schenectady, N» Y. 


applications of each type are cited. 


Puastic Marerrats. Price List and 
Data Booklet No. GEA-937C is being 
distributed by the General Electric Co., 
Plastics Department, River Works, West 
Lynn, Mass., describing the three types 
of plastic materials manufactured— 
“Textolite Laminated, Textolite Molded 
and Cetec Cold-Molded, and the differ- 
ent grades of each. There are also a 
short treatise on Textolite, non-metallic 
gears and a discussion of the machin- 
ing of Textolite. 


PRESENTATION OF Data. The Ameri- 
can Society for Testing Materials, 1315 
Spruce St., Philadelphia, Pa., has pre- 
pared an “A.S.T.M. Manual on Presen- 
tation of Data,” which discusses the ap- 
plication of statistical methods to the 
problems of (1) condensing information 
contained in a set of observations and 
(2) presenting the essential informa- 
tion in a concise form more readily in- 
terpretable than the unorganized mass 
of original data. The manual com- 
prises 45 pages. Price, $0.50 per copy. 


THERMOMETERS AND Pressure GAUGES. 
The Brown Instrument Co., Philadel- 
phia, Pa., now has available Catalog 
6702, describing the 19 features of its 
new line of thermometers and pressure 
gauges, and illustrating the various 
mechanisms and features. 


Unit Heaters. Bulletin C-118, avail- 
able from the Edwin L. Wiegand Co., 
7577 Thomas Blvd., Pittsburgh, Pa., de- 
scribes “Chromalox” electric unit heat- 
ers of the blower type, giving specifica- 
tions, dimensions, automatic tempera- 
ture controls. Kw. ratings are from 1.5 
to 4.5. Another publication “How to 
Heat Hard-to-Heat Places Quickly and 
Cheaply” is listed as Bulletin CA-108, 
eight pages, concisely covers all types of 
heaters for handling heating jobs in 
plants, homes or other places. 


Wexpinec Equipment. A leaflet en- 
titled “At Last Automatically Main- 
tained Pressure Regulation,” published 
by the Air Reduction Sales Co., 42nd 
St., New York, N. Y., describes the 
“Airco” two-stage reduction oxygen 
regulators and acetylene regulators with 
close regulation characteristics. 


Wetpine Firrincs. Tube-Turns, Inc., 
1300 South Shelby St., Louisville, Ky., 
is now distributing Price list 404, con- 
taining descriptive information on 
“Tube Turns,” welding flanges, and tees. 
Dimensional and engineering data make 
the bulletin a ready reference and engi- 
neering handbook. 
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